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^Poof! Three months of work gone because I hit the wrong keyJ 
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data recovery software for 
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MAO IN THE SHELL • by Edward Mdrczak 


os X Investigation 
AND Troubleshooting 


The Secrets to OS X success 

££ B B thaL^” A question I’m often asked. 

Usually right after pulling out some arcane bit of OS X 
knowledge. Now, I hardly know everything - far, far from 
it. But, I try to stay a little ahead of the curve. Wliat you’re reading 
now is part 1 of a multi-part column on learning the deptlis of OS X. 

Of coui*se, the deeper you dig, the more quickly you can troubleshoot 
the system. At the end, I hope you will have picked up some new 
tips and tricks. Of course, we need to begin at the beginning. 




The Basics 


One of the firsi tilings I like to iasiall on my own 
machines is 1'ripwire (this, by the way, goes for end-user 
stations and servers). [x>ng known as a security tool, a 
tripwire will take a snapshot of fife system, and then 
report any changes made to that system. From a security 
perspective, lhai's incredibly important:, especially when 
you see something change in ^in area iliat sliouldn’l ever 
change! It is also a great way to learn alxiut your Mac. 
What changes every day? Did the patch to your software 
install exactly what it claims? (And thaFs ii...rm nol 
going to launch into the history of the product this time!) 

Currently, I run the "'Tripwire'' tripwire (there are 
oUkts out diere). You can download an QS X binary 
from < hUp://www.niacguru.net/~frodo/Tripwire-osx.html >. Co 
forth, download and install. Once you’ve installed it, the 
tricky part is tJte configuration and setup, and that's whai 
I’ll cover here. But, 1 will breexe dirougti die install. 

Plea.se note that the binaries in the download are PPC 
(Tnly. If you're on an Intel Mac, grab the source, and 
compile it up yixtrseli Wlio knows, tlieie may a pre¬ 
packaged version .somewhere by the time this column runs. 
This is a full command-line install, so fire up 
Terminal.app (or iTenn, or...), Una>mpress the tarball, 
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get roof (sudo bash, sudg -s, su %.,take youf pick), and 
run , / install .sh. Press ENTER to read through the license 
agreement (space, space, space, space, spac’c, space), and agree. 
Note that: 

This program will copy Tripwire files to the followitig 
directories: 

TWBIM; /usr/locsl/tflpvlre/blo 
TWMAN: /iisr/Local/trlpwlre/cian 
TWPOLTCY: /usr/local/iripwire/policy 
TlimBPORT: /uBr/iocal/tripwire/report 
TWDB: /usr/locai/tripvire/db 
TWSITEKEYDIR: /usr/local/tripwice/key 
TWLOCALKTYDIR: /uer/local/ttipwlre/key 

Follow the rest of the instructions, and definitely initialize 
tlic datafxise when aske<l, even though it will undoubtedly take 
a wliile. Tripwire Ls a deep, and somewhat complex product, 
IVe been using it longer than 1 can remember on bodi servers, 
where I install it witJi a little more consciousness to security, and 
my personal workstations. Tripwire usage alone, could take an 
article or two, A quick Google search turned up this gocxl 
tutorial - http://www,wei>erdev.com/Manuals/rhl-rg-en-60/ch- 
tripwire.html - and I recommend you read it, if you want to get 
into tripwire deeper than I present here. Just remember to adjust 
paths in your head for the install you just did. 














'Inpwire openues against a file fmlicy. You shouki ntntce 
that all files were insialfed under /usr/locaJ, In 
/usr/kK'al/iripwirc/{X)lk 7 , youll find two files, tw.pol and 
twpol - txt, 'ITie first, is a signed binary file - the one tripwire 
uses to nin from. The second, is just a text file. T{3 change tlic 
[Kjliey, you ncexl to sign a text file into a using your 

passplirase. Use twpoltxt as a guide. For the most part, the 
default policy is just dated, and you can comment out any! I ting 
relating to System 9. Make your changes to your policy, change 
to the /usr/!ocal/tripware/bin directory and run; 

^ *ytwadrain -m P *./policy/twpol.txt 
Please enter your site pasaphrase^ 

Wrote policy file: /usr/local/tripwire/policy/tw.pol 

Since thi.s is security software, we can't just allow any 
change to policy, right? We need to re-initialize the baseline 
snapshot, So, if youVe chosen to do this, nm * /1 ripwlre m 
i from the /usr/loc'at/tripwiRVbin directory and enter your 
passpiirase. Now you're using your custom policy. From there, 
when you am tripwire *ra c, a report will be output to your 
terminal and to /usr/l<x:al/tripwiar/report, where you can pick 
up a tcxt-lrascci report. 

Tripwire just gives me that extra 
happy feeling that I know what's going 
on with my maciune. When 
applications piggyback on another’s 
install (yes Smart Crash Heports, I'm 
l(K)king in your direclion...), it won't surprise you later on. I 
would like to share how^ 1 automate Iripwire reports, since it 
may not lue entirely obvious. Here's a portion of llic sliell sciipt 
that I had perform some nightly maintenance: 

M Check and repert on differences 
/uijr/local/sbln/Lrlpwlfo m c > /var/reot/logs/'date 
nYXmXd ’ .txt 
## Update the database 

echo ..... >> /var/root/logu/'date 

nY%mXd',txt 

/usr/local/sbln/tiripvire -mu -a -r 
/usr/local/lib/tripwire/report/'le 

/usr/1oca1/Iib/tripwjre/report" -P “My Passphrase Here“ -v » 
/var/root/logs/'date +%Y%in%rf^ .tjct 

First thing tliat gets done is a report, wliich is redirected to 
a file - die name of which is based on the date. I'hen, after 
writing a marker to my log, I update the Tripwire database with 
a new snapshot, st) Fm ready for die next niglit. (You might 
notice from tliLs snipfx^t that 3 don't have things in die exticr 
same place you miglit. So if you want to steal this, make sure 
you get the padis right!) 

While 1 sdll do rely on Tripwire for liighdevel changes, 
please make note that it's far from pertea in a Macintosh 
environment - especially with Tiger. Tripwire is slighdy aged at 
diis point, and worked well when it arrived on die scene. 
However, it wiU miss changes in HFS+ metadata, like keywords 
for Spotlight and ACL inforrnati<m. Just understand dial Tripwire 
is no longer an ideal security solution for the Mac (if it ever was). 


Find Out 

'llie find aimmand -stimething I've been meaning to dig into, 
in a cxilumn somewhere. Sounds simple* right? find finds files. 
However, there’s an impressive array of options that let you narrow 
down the .rape of your results. Of toiiise, you can find by name: 

find . 'name "report” -print 

You liave to tell Find where to liegin kxiking, ifiats llie first 
- start in the cotnent directory. Fnim tJicre, you liave to give 
f ind iLs criteria. In diis case, we're looking for a name, Finally, we 
liave to tell it what to do with the items it fintLs. Here, we jitsi want 
it printed to our terminal. Tliat’s OK, but not for die purposes of 
tills article. You should liit die man page for all of die options that 
find contains, but well look at some pnitiicil OS X example 
astige. Here's one of the more useful ones: find files u|xJated since 
IxKH, Since OS X creates die /mach file at every boot* we have a 
great marker to use as a time stamp. If you want to find all files in 
the /System hierarnhy that have Ixen updated since Ixxx, use this: 

# find /System newer /mach print 

On my machine, this currently yields this: 


The kernelcaches file comes up lieeause, well, 1 was 
fiddling with kernel extensions. The ARD files got nxxlified 
Ixxrause I needed to fire up ARD to get back into my machine, 
(looooong story why 1 had to configure and fire up ARD through 
ssh on my oum maebme...) 

If you want to find files that have been modified since a 
certain time, not necessarily Ixxjt, use touch to drcjp a marker* 
and u.se find against dial. Sornediing like diis: 

# touch t 200601011300,00 marker 

# Is 1 marker 

-rv^r-r- t root wheel 0 Jan 1 13:00 marker 

# find / -newer marker -print 

This will find all files created or mexlified on my mac:hine 
since die first of January', 2006, 1pm. Since I suspect dial would 
lx: a fairly higii nunilx^r, I'll skip the output and leave that as an 
exercise for the reader. 

Of court^e, with tm cx>n.sirainLs, find will just rctum everydiing 
under a certain hierarchy, wliich comes in liandy for quick before 
and after snapshots, find /Library print > 
llbrist.txt will prim out all files in /Hlrary, and rudirea the 
output to a file in yttur home directory Runed "liblist.txr. Run that 
IxTore installing software* and again, with a different capture file 
name, after the software Is installed, and eompiirc the two. You’ll 
find any new' files dial tlie installer may have dropped into /LO^rary. 

That’s not an exhaustive look at find, as it’s not the sole 
focus of this article. But, make no mistake - find is incredibly 


/System/Library/Cachea/com ^ apple.kernelcaches 

/ Syst em/Libr a ry/CoreSer vices/RetnoteMaiiagejnen L / ARDAgcnt. app/Content s/^Support 
/System/Library/CoreServices/HemoteManagemenL/ARDAgent.app/Contcntu/Suppoft/networksetup 
/ System/Library/CoriServices/RemoteHanagenient/ARDAgent * app/Coiitents/Suppor t/syst&insetup 
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useful If y<^uVe ever exatnined die loQiLe.updaiedb .script that 
runs weekly, you’ll see that it buUds its datalxise, usin^ find. 
The deeper you dig, the more uses you'll find 

What’s da BOM? 

Speaking of file tracking and installation, did you know that 
the Apple installer will haj>pily sliow you the files it will install 
before it installs theni? Really. Next time you need to mslall 
software, look for *'Show Files” under the File menu (or press 
Apple-D. That's part of the package's hill of materials. Figure 
1 shows the beginning of the bill of materials for Viva Designer 



fWts from Viva Oesignor 

O 



. 


./Applications W 

./Applications/Viva 
./Appiicatioris/Vlva /Add I m 
. / Appi i cation s / Vi va/AddI ns/i magofo f mats 
./Applications/Viva/Addlr^s/imageformats/hbttjpeg.dylib 
. / Appi I catiofi s / Viva /Addtfis / i mag eform ats /1 i boi peg ,d ebug .d yl i b 
Appi I catio/1 s / Vi va /Addins/1 i bOuarkXPf £s s. dyl ib 
. /AppIications/ Viva/Addins/ftTf Import 
, / Appli cations / Viva /Addins/ HTF Im port/1 i bRTT. I m port. dyl i b 
. / AppN cat EO ns / Vi va/ Addins / RTF Import /Re sour ces 
./Appacations/Viva/Addlins/ftTr lmport/Resources/an$i-gen 
./Appitcatlons/Viva/Addtns/RTr Impori/Resourcos/ansi-sym * 

./Applicatjons/Viya/Addins/RTF Impoit/Resources/ansccode ^ 

Figure I: Installer showing a bill of materials 

In conjunction with our other techniques alxjve, this is a 
iiandy way to see where an iastailer may want to spray files. 
Additionally, if you end up running Tripwire, the file changes it 
reports, should match up with the BOM that an installer 
presenLs. If noi, somecine is lying! 

You can also determine the bill of niaterials from the 
command-line, if you are installing or inspecting a package 
remotely. The Isbota hinaiy^ will display the contents of a BOM 
archive. Witness: 


If yc3u've never looked at the contents of a package, take a 
look again at the previous listing. Archive.bom is the packages 
)>ill of materials. Archive.pax.gz contains the files ihcnisclvcs! 
So, if you ever need to grab one tile from a package, that's 
where you can get it from. 

Processes 

The nexi-to-last !a.sl thing I'm going to delve into this month 
is the process model of OS X - an Inijxirtant area of 
understanding for the advanced topics later on. Despite Apple 
pushing the notion ihat OS X is Unix, ids not quite, realiy. It's 
a mach kernel wttli Unix-like l^eliavior and APIs. This makes all 
of that Unix source code compile neatly (mostly), but you Ye still 
always operating under the monolithic mach kerne!, which does 
tilings a little diilerently dian the traditional *BSD, Sys V, and 
derivative Unix-like works such as Linux and IRfX kernels. All 
in all, it's a unique mix of a known kernel, a mrxlified BSD Unix 
that rides on Lop, and unkjiie part.s From Apple that haven't been 
seen l>efore. 

]^e.scrihing the Mach and microkernel architecture would 
take a book by itself (one that [ would guess exists already), but 
its foundations are imixMant to understand if we Ye to 
trouble-shoot deeply. Pm going to run us tlnough the talking 
points, and the highlights that get us to OS X, 

Mach aime aboui aficr Unix was already in existence, 
h’rom that jx/rspective, it could see the gotxl [xxnts of Unix and 
use them, and the downsides of Linix and avoid them. Mach 
was originally developed at Carnegie Mellon University, 
leapfrogging off of a BSD Unix core. Little by little, Mach 
replaced parts of the BSD core. To keep compatibility, much of 
BSD remained in the .Mach kernel. Mach v3 moved all BSD 
code outside of the kernel, resulting in I he luicrokemel featured 
t(xlay. 'Phe goal of a microkernel architecture allows the kernel 
to provide a minimal amount of ser\aces, and extensions that 
nm u[> in userlancL Interestingly, this provides a system that 
allows Ollier operating systems to sit on top. That's one of 
Mach’s primary goals: a simple, extensible kernel. Note, finally, 

that traditional ly, when 
talking about the kernel, 
you'd only lie referring to 
the microkernel itself. 
Apple, with Mac OS X, gets a 
little more liberal with the 
definition, iis they've forged 
their own path. When A[ip]e 
refers to the kernel, that 
primarily encompasses the 
Madi kernel, BSD, and I/O 
Kit. Tills is done for valid 
performance reasons. 

Here's tlie important 
part: Mach's execution 

environment is allied a task. 
Other Uiiicies (like the 


$ cd VlvaD&fiigner-Free-5.1,0-4055.pk&/Contents 
S Is -la 
total U969& 


d rvxr-xr-X 

7 

marc^ak 

ntarcxak 

238 

Feb 

15 

11:13 


d r vx r - X r - X 

3 

martzak 

marezak 

102 

Feb 

15 

11:13 

■ * 

* r“r-‘r“ 

1 

marezak 

marezak 

46540 

Feb 

15 

11:13 

Archive,bom 

r-r-r- 

1 

marezak 

marezak 

76584362 

Feb 

15 

tl:13 

Archive.pax 

-r^r—r— 

1 

marezak 

tnarezak 

1373 

Feb 

15 

11:13 

Info^pllst 

-I—r“r- 

1 

marezak 

marezak 

8 

Feb 

15 

U:13 

Pkglnfo 

drwxr-xr*x 
$ Isbotu Archive. 
40755 

12 

.bom 

501/80 

raarezak 

marezak 

408 

Feb 

1/ 

15:34 

Resources 


./Applications 40755 
./Applications/Viva 


501/80 

40777 


o/eo 


O/SO 

./Appllcations/Viva/Addlnfi 40777 O/BO 

./Applications/Viva/AddIns/RTF Import 40777 0/80 

./Appllcations/Viva/Addlne/RTF Impart/Resources 40777 
./Applications/Viva/Addlna/RTF Import/Resources/ansi gen 
. /Applications/Viva/Addlns/RTF Tmport/Resources/ansi-syit] 

./Applications/Viva/AddIns/RTF Jmport/Resources/ansi.code 
*/Applica tiotis/Viva/AddIns/RTF Import/Resources/mac ^ gen 100666 

(output clipped for sanity) 


100666 

0/80 

3231 

2569670117 

100666 

U/80 

1498 

2978768719 

100666 

0/80 

1449 

784701331 

0/80 

3137 

U14243711 
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Intego VirusBarrier X4 

The acclaimed antivirus program for the Mac 




Multi-function Orb 


The change in color of the Orb 
indicates the presence of an 
infected or damaged file. 


'Turbo Mode technotogjr analyzes 
your data up to 40 times faster. 


Display all analysis logs of your 
and files with a single 


Automatically or manually check 
the availability of updates or 
virus definitions. 


Discover, under Tiger, new intego Widgets 
Informing you of the status of your protection, 
The availability of updates, and scheduled 
events- 


Bee 


Choose the data to be scanned 
fn the d fa fog box with a 
click. 


ViFUsBarrler K4 alerts you to the presence 
of viruses and repairs damaged or corrupred 
fifes. 


^ Easily schedule, check and Install new 
virus definitions and updates for all fntego 
software Installed on your Mac 


Schedule regular or specific _ 
scans of your volumes and 
view them in Applets iCal. 


Decide for yourself the best 
level of security for your files 
and folders. 


protects 

ag»l*'*"*'* 

oTLeap.Ai 


Last %ca.n started on Monday, October 10, 0^:00 PM 


Status 


0 lO/lO/OS 1S:0§:03 ‘Winzipped-Testt.Dati^pif is infeaed by W32.Sod€rF* 
Q 10/ID/OS 1S;06:0I VorumeProteccfonSegmentLinh.n'is comipced. 

Q 10/10/05 15:06:03 ’Macfo.Wocd9?.Vovan^docMs infected by 'WM,VO¥an\ 

^ 10/10/05 IS:06;03 'pbpbb-worm,pi'is infeaed by ■RerlJanty.C. 
a 10/10/05 15:06:03 'ppenerlS.sh'is infeaed by 'SH.Opener^, 

Q Oear„- ^ ( Expon.,/) 


( Reveal in Eindcf ^ RepaiV 


V/lrus Barrier" 


0 

* 




Main features of VirusBarrier X4 

* Detects and elimrnate's All known 

* Heuristic and behavioral analysis 

■ Pppairs infected 

> Blocks virus execution 

* Turtw Modp technotogy \0 40 timc:^ faster) 

> New muld-functkm Orb 

> S Impute, eHecUvc and non-LnrriiSFV4i 

* New alert management 

1 • New dynamlf resirable interface 

* BIf analysis by tlie Inlego Virus Monitoring Center 

• Scans Incmning and outgoing e-mail 

• File creation and modlfkatlon detection 

* New Intego menu 

* Temporaiy antivirus deactivation | 

* Virusearrter X4 Wldg«t and Intego Widget 

* Easy Integration with other Intego programs 

• Scheduted scans 

* Monagerrtent of compressed files 

• Detailed log 

■ Contextual Menu 

• Rdnrotcod security zone 

* Updates via NetUpdate X4 


( tl Apple Store MacMall ivil'i [iB^iSSuJ www-integoxcMii 


- Td (SIZJ 637^700 - Fa* (512J 637-0701 ■ 4aies»tego.cofn 
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Sys[e(ii V, tniditionally) break an executing program down into 
a pfXKess. A process allows the kernel to keep track of: 

• Context - the current location of pmgram exeaition 

• Ihe program's credentials (rights) 

• Memt^ry space that die program has ullcKuted/access to 

...bm that's not exactly wliat we're intereslcd in. Mach 
abstracts things a little difTcrently- A task provides the addre.ss 
space for execution. There is no siu li thing as a “prex-ess” in 
Mach! A is the basic unit of execution, A thretid fitns 

inside a task. A task eioes nothing unless it has a thread 
rtwning inside it A msk allows communication with the rest 
of the system via ports (these have nolbing to do wiili IP pons!). 
1 breads communicate over |K)rls vm messages. 

A task with just one tliread 
ainiiing, Is similar to a Dnix 
proc'e^s. Tile fork system call 
create.s a new process under 
Unix, and it creates a new task 
under Mach. So, a task 
provides virtual memory space, 
and ports for the direads that 
are ninning inside of it. Ta.sks and threads can \ye in only one 
of two States: running and suspended. Operating on a task 
affects all threads in the task. Mach allows for kernel tasks and 
threads, and of course, useriand task.s and threads. 

There you have it: a ridiculously .simplified view of Mach, 
Tlie imixjnant point to take away: A task is either running in the 
kernel or in useriand. Thanks to the BSD roots, and Apple's 
bundling of BSD in kernel-space, you're still going to see plenty 
of references to "proc’es.ses” - ilon't be confused by that - the 
BSD in Apple’s kernel space still references processes. These 
are retrofitted into OS X by associating a process to a Mach task. 

Listing All Open Files 

The last utility I’m going to cover this monili wraps up 
everytliing weVe talkerl alx)ur: Isof (list o|>en files). First, one 
must rememlier tliat Unix treats just alxiut everything as a file. -So 


diis command, if you're not dready familiar with it, may do mote 
than you expcd. Go on, gel a shell and try it. Just type Isof by 
iLself. You got an absolute ton of output, rights Itiings diat 
certainly don't ltx)k like flies, tor sure. If you mn this command 
as root, you gel eis^^tbing - everyone else geLs a linJe less. Cltlis 
is a compile-time cation dial, tliankfiilly, Apple chose to enable). 
Specifically, as non-rtxx, you’U only sec proce-sses that you have 
credentials to see. Of course, when troubleshcKSing, grep comes 
in extra-handy here (and lliere are plenty of switches that modify 
Isofs output), let’s Ux>k at a snippet of tlte files that Word has 
open, while I type this month's column: (See iJsting I at bottom 
ofpageA 

(Ihat’s tmly a handful of the 195 files that actually w^ere 
listed!) What is all of thaL^ Let's look at a shorter listing: 


'Ihe command column lists the name of ihe process that 
holds a file open. Well, al least the proce.ss' first 9 characters by 
defaulL That can lie changed with a switch. Next is the PID, 
or, process ID column, 'the user column lists the user ID, or the 
ID numlxfr of the user that owm the respective process. The 
remainder of the columns may require a little deeper 
explanation. 

FT) is the file descriptor number of the file or one of the 
following: 

• cwd current working diredory 

• (Id jail directory 

• Itx shared library text (ctxle and data) 

• Mxx liex memory-mapped type numlx*r xx 

• mem memory'-mapped file 

• mmap memory-mapi^d device 


S Isof 1 
r,0KMAND 

head -7 
PID 

USER 

FD 

TYPE 

DEVICE 

SUE/OFF 

mm 

NAME 

kernel_ta 

0 

root 

cwd 

VOIR 

14.2 

1360 

2 

/ 

launchd 

1 

root 

evd 

VDII 

14.2 

1360 

2 

/ 

launchd 

1 

root 

tJCt 

VREG 

14,2 

00112 

2471328 

/shin/launchd 

launchd 

1 

root 

txt 

VREC 

14.2 

1165460 

49S6063 

/uer/lib/dyld 

lautichd 

I 

toot 

rxt 

VREC 

14.2 

4314524 

7229742 

/usr/lib/libSystem.B,dy1 lb 

launchd 

1 

root 

Or 

VCHR 

3,2 

OtO 

47460484 

/dev/null 


S Isof 1 
Microsoft 

arep 

695 

-i micro 
marezak 

a/u 

VREG 

14,2 

0 

Microsoft 

695 

marezak 

■ 2Bu 

VREG 

14.2 

27648 

HLcrosoft 

695 

marezak 

29u 

VREG 

14.2 

367972 

Microsoft 

695 

marezak 

30u 

VREG 

14,2 

0 

Microsoft 

695 

marezak 

31u 

VREG 

14.2 

0 

Microsoft 

695 

marezak 

32iJ 

VREG 

14.2 

0 

Microsoft 

695 

marezak 

33u 

VREG 

14.2 

0 

Microsoft 

695 

marezak 

34u 

VREG 

14.2 

34304 

Microsoft 

695 

iimrezek 

35u 

VREG 

14,2 

a 

Hicrofioft 

695 

lEiatczak 

36u 

VREG 

14.2 

31232 

Microsoft 

695 

marezak 

37u 

VREG 

14,2 

0 

Microsoft 

695 

marezak 

38u 

VREG 

14.2 

332S0 

Microsoft 

695 

mrezak 

39u 

VREG 

14,2 

32768 

Microsoft 

695 

marezak 

40u 

VREG 

14.2 

0 

Mlcrosofr 

695 

marezak 

4lu 

VREG 

14,2 

0 

Microsoft 

695 

marezak 

42u 

VREG 

14,2 

141 


7553550 /Users/raarceak/Library/Caches/Temporaryltews/dftjnpLDHHDDAHmkkkkkkk- 

755573S /privare/var/tiap/foiaers*50l/T6iaporaryIteiiis/Word Work File 1}_126691561 
7553957 /private/var/trap/folders.5{Jl/TemporaryItems/Word Work File S_2 

755398! /Usere/marczsik/Library/Caches/Toinporarylteins/dftmplDHKDDMpkkkkkkk- 

7556216 /Usere/marezak/LJ brary/Caches/Temporarylteme/dftnipLDKHBtJAMEkkkkkkk- 

7555740 /Usars/marczak/Libtary/Cachea/TemporaryIterns/dftmpLDHHDDAHukkkkkkk- 

7556470 /UserB/marczak/Library/Caches/Teinporarylteiiis/dftmpLDHHUDAm Ikkkkkk- 

7600057 /prlvatB/var/tiiip/folders.50l/TemporaryIteina/WQfd Work File D_1932939302 

7600059 / Use rs/jiiarczak/Lib rary /Caches /Temporary I terns /d f trapLDHHDDAMrokkkkkk- 

7556006 /Users/marcuak/Documents/Microsoft User Data/Word Work File A_i45444510 
755 7765 /Osers/marezak/Library/Caches/TemporaryIterns/dftrapLPffitODAMolkkkkkk — 
7563103 /Users/marczak/Docimieiits/Hicrosoft User Data/Word Work File A_46420S110 
7565584 /prlvate/var/tmp/folders.501/TemporaryItems/Word Work File D_525B11157 

7565586 /U sers/marezak/Lib ra ry/Caches/Temporary11ems/dftmpLDKUDDAHwlkkkkkk-- 

7565585 /Users/marezak/tdbrary/Caches/TemporaryItems/dftmplDHHDDAMvlkkkkkk- 

7599967 /private/varVtmp/folderfl.501/Temporaryltems/Word Work File D_1924866124 


Listing 1. 
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* pd parent directory 

* nd root directory 

* Ixt prognini text Ctxxle and data) 

'Ihe file descriptor niimix^r rmy Ix^ followed l>y a cititraacr (sec 
the final line in the exariiple listing above), wliich has tlie meaning; 

r - lUe is open for read, 
w - file is open for write, 
u - file is oj>en for read/write. 

space (no charaaer) unknown mode, no loik t liaracter. 

- (hyphen) - unknown mode and lock ehanicter follows. 

Tile lock character will be one of the following: 

N for an NFS lock of unknown type; 
r for read lock on pan of the file; 

H for a read kx’k on the entire file; 
w for a write l(x;k on j>an of the file; 

W for a write kxk on the entire file; 
u for a read and write icx:k of any length; 

II for a Icxk t>f unknown type; 

'I'he type column lists what type of file is open. While Isof 
can report on many different types, it makes the most sense to 
etjneentrate on the tyi>es you'll see mast: 

FIFO - A FIFO pipe. Much like a regular pipe, but operates 
as pan of the file system and can l^e accessed hy multiple 


pRxesses. man 1 mkfifo, if you need to knowc 
IPv4 - An open IPv4 socket. 

IPv6 ” An open IPv6 file. 

KQI.IEIJE A kernel event queue file, man 2 kevent if 
you're really interested. 

PIPE - An open untx pipt^ 

PSXSFM - Posix semaphore file. A semaphore is like a 
kx’k, but with a little more control. With a semaphore, mtjrc 
than one thread can be performing a given operation at once, 
whereas a lock will rc^sirict ofxrations to a single thread, 
PSXSIIM - Posix shared memory. 
vettK - a character devic'e. 

VDfR “ a directory' on the filesysteiu. 

VREC - a regular file on the filesystem, 

VCiER - that thing from Star Trek (oh, wait...you won't sec 
that in Isof). 

LINK “ a symlx>lic link, 
systm - a system domain srxket. 

Unix - a unix domain sixket. 

The device column is an important one: it tells you which 
device stiid file is open on. On OS X, fxxssibly not a big deal 
as you may lx running with a single disk fas 1 am on my 
PowerBocik at the moment). However, OS X Server may 
present you with mure possibilities (as I hope youTe 
separating the system and user data on a server...hut that’s 
another aiticle). The listed ‘device' may look a little odd. In 
some cases, it will be a memory address (in the case of 
PSX.SHM, foi' example). Files and directf>ries will list the 
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JobCapture 

Automatic Time and Expense 
Tracking Software 



JobCapture is intuitive, user-friendly client-server 
software that intelligently and automatically 
tracks working time and activity. Open a docu¬ 
ment in any application, and it is automatically 
being timed by JobCapture. This guarantees that 
all work activity is recorded. 


Perfect for ad agencies, 
design studios, architects, 
law firms, PR Firms etc. 
Scalable. Flexible. 

Easy to configure. 

Cost effective. Adding 
additional users is easy 
and inexpensive. 

Tracks time and expenses. 


• Client and Server 
software is included. 

• Easily customized. 

• Real-time data delivery. 

• Customizable reporting. 

• View data numerically 
or graphically. 

• fmport/Export data to 
SQL, mySQL, XML etc. 


JobCapture will increase productivity and your 
bottom line by providing accurate records for 
billing and analysis. Stop losing money now — 
Call today for more information; 973.763.9494 
Reps are available 10;00am-5:30pm, EST. 


C«ptur*Worikt 


device node numl>er. A device node number looks 
something like tliis: 14, 2 - it is listed in the size column. 

Perhaps diis pleads for furtlier explanation. 

Device files live in the /dev directory, lake a peek 
in there and you 11 see files that are pretty much like none 
other on the system. In the permissions column, where 
you’d expect to either find a'd' denoting a directory, or a 
denoting a file, we see instead a 'c* or ‘b'. Those 
represent character or block devices. A character, or raw, 
device is something like a Tty (teletype terminal - wliat 
youTe using when yt>u fire up Terminal or ssh into 
another machine). A block device is typically used for a 
disk or tape device (OK, I slil! wish OS X had raw tape 
support...). Without getting too deep into this, a block 
device gets a buffer assigned by tlie kernel, and allows 
you to perform non-$equential access. A character device 
typically gets used where you'd be reading a stream of 
information (like from a serial pon). What about those 
crazy num[:»ers? 

The numbers in the size column are called the 
devices major and minor numbers. All of these device 
entries represent device drivers. The actual driver is 
either compiled into the kernel (/mach_kernel) or loaded 
as an extension. The /dev entry is just a pointer to the 
driver in kernel space. Just because there is an entry in 
/dev, does not mean that there’s a ctjrresponding driver 
in the kernel. The major number represents the kind of 
device, while the minor numIxT represents the specific 
part of that device weVe interested in. Let’s take a look 
at some examples: 


brw-r—- 
diskO 

1 

root 

operator 

14, 

Q 

Har 

7 

16:40 

br-r- 

diskOsi 

i 

root 

operator 

14, 

1 

Mar 

i 

16:40 

brw r-— 
disk0s3 

1 

root 

operator 

14, 

2 

Mar 

7 

16:40 


From this listing, we can immediately see that diskO, 
diskOsl, and disk0s3 aar all lilcK'k devic'es with major number 
14. Notice what differentiates each of the devices: the minor 
number - representing a different slice on the disk. Let’s 
Itxjk at another snipfxS: 

1 root tty h, D H.-ar 7 16:42 ttypO 

1 marezak tty 4. t War 14 06:26 ttypl 

1 marezak tty 4, 2 Mar / 16:46 tt:yp2 

1 marezak ity 4^ 3 Mar 13 19:20 ttyp3 

Not only can we immediately see that these are 
character devices, hut, as exf>ecied, fiave a different major 
numlier. Once again, the difftTuntiating factor for each of 
the ttyp entries is the minor number, each addressing a 
diffcarnt Hyp. 

Take away this: entries in /dev arc not device drivers, 
nor are they code, but rather, they are simple pointers. 
Creating an entry in /dev does not create code in the 
kernel to support the device. You create these special 
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cnLries with mknod, f>ut you slsould never have to touch 
a thing in /dev. Of course, how does this fit into our 
discussion about Isof? You’ll notice that many times in a 
listing, tile device entry will be a major and minor 
cominnation. Now you know what that means! Just go 
look it up in /dev if things aren’t adding up. In my case, 
r have many files open on 14,2. So, I'd do this: 


period of time. Next month, we’ll carry on using this 
column as a foundation. 

Media of the month: Go rent (or take off your shelf - you 
know who ycni are) Tron. Seriously, Incredibly far ahead of 
iLs lime. If you watch tl after having read tliis column, it 
should comiect a few more synapses, 

Until next month, dig in, experiment and enjoy! 


# Is -1 /dev I g 

brw-r -I root 

diskOsS 

erw-r - 1 root 


ep **14, *2" 
operator 14. 

operator 14, 


2 Mar 7 16:40 
2 Mar 7 16:40 


Ah, of courscl That makes sen.se: 14,2 represents my 
main (and only, at the moment) disk. 

Following the device column is the ‘‘Size/Off’ column. 
Tills column shows the size of the file opened, if it is an 
actual file, the offset into the file, depending on the file ryjje 
” look for the Ot or Ox prefix - or, possibly no value if Isof 
eanl make a determination, or, is noi appropriate. 

The next-to-last column is '‘Node”. This will list the 
file’s node number on a local disk, the inode of an NFS 
file, the Internet protocol type, or possibly nothing, 
dependitig on the file type. 

We made it! Whew! Last column: Name. This is yet 
another column wh<>.se amtents wit] change ba.sed on whac 
type of file is being displayed, and there are many 
possibilities. Fm going to cover ones tliat youTe most likely 
to see. For a regular file or directory, the full path name to 
the file or directory will lx.* disf>laycd. In other eases, we 
may he looking at a bltx^k or character device. Network 
connections will be listed with appropriate informarion. 

Now, Istjf is an incredible utility. Do understand that 
weTe lucky that Apple includes it with OS X: Isof is not 
included with most Unix distributions. It’s not a "built- 
in," rather; it’s an add-on. As such, it works its magic by 
digging in where it can, making inferences and generally 
peeking where most utilities don’t. It works slightly 
differently on different varieties of Unix. What I’m 
getting at here is that it may nut t>e 1000% accurate. 
Don’t let that fill you with doubt, though, as it does a 
better job than anything out there, really. But there may 
be a minority of situations where it just doesn’t pull up a 
file, or grabs data from the kernel cache that no longer 
reflects reality. For the purposes of files that a given 
process is accessing, thougli, 1 haven’t had any issues to 
complain about. 

Temporary Stop 

We covered a lot of ground this month. All of this is 
tt> get you a little more intimate*, intertwined, and aware 
of the system that is OS X. Many times, troubleshooting 
and learning about OS X comes down to figuring out 
wliere a file is or whai files have changed WMihin a certain 
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Entourage 2004 
Spotlight Support 



An IT Perspective: How Microsoft Entourage 2004 now takes advantage of Spotlight 




By Brian Johnson and Andy Ruff 


Introduction 

fn upckfc 11.23, Micrtjsofi added .support for 
Spotlight and Sync Services to Microsort Entourage 
2004 running on Mac OS X 10.4. These two Features 
allow users to search Eniourage e-mail stores and 
to .synchronize EnioiiiTige data with any software or 
hardware that takes advantage of sync services in 
the OS. 

It’s importani for sy.steni adminislralors whe^ need 
to j>kn deployment of tliis technology on Macs, and 
may need to consider configurations with many users, 
and with limited disk .space, to understand liow this 
all works. In this ailiclc, we’ll focus on the Spotlight 
support added to Ihitourage. We ll tell you about liow 
Spotlight suppon works in this update. Specifically, 
wc’ll also address Sptxliglit su(>port cansideraiions for 
muki-identity installations of Entourage. 

An Overview of Spotlight 
in Entourage 

From the user perspetTive, Spotlight search in 
Entt)uragc provides a mechanism that allows for 
the full text search of items in the Entourage 
databa.se. Spotlight iises file based metaclara and a 
constantly updating index to return resuks to 
queries passed through the Spotlight search 
interface in the operating system. Kesults return 
quickly because the index is updated ba.sed on 
messages coming from the file system. Once the 
initial indexing is complete on a set of data, 
additional data is indexed automatically as files 
update on the system. 


One of tlie difficulties in making Spotlight work 
witli Entourage had to do with how Entourage stores 
its data. All Entourage data is stored within a single 
data lyase file pcT user idem tty. Entourage was designed 
to he multi-user at the application level. This was to 
allow multiple family members to have their own 
identities in the application in the home environment. 
Entourage stores its data in a single database for each 
user identity created in Entourage. When a user first 
sets up Entourage the Identity they get is named ''Main 
Identity”. 

In order to support Spotlight searching, we had to 
develop a mechanism for providing Entourage's 
dataha.se content to SpoLUglifs file-oriented indexing 
prtKress. We settled upon a solution that “minors” the 
essential item content and metadata u> a series of cache 
files. A.s a new message arrives, we store the mc.ssage 
within our datalxtse and spawn a cache file 
representing the message. When a user modifies a 
contact's phone number or changes the dates on an 
event, we update our database and the contents of each 
iteiiTs cache file. When Spotlight indexes Entourage, it 
is actually indexing the contents of each cache file 
rattier than tlie Entoumge datafiase. This approach 
allows Spotlight's indexing process to work it's magic 
on hie change notifications, while not requiring a large 
overhaul of Entourage's data access architecture. 

As an Entourage user’s database potentially holds 
years of e-mail messages, the creation of cache hies 
chances consuming large amounts of disk space for 
essentially redundant daUi. When we were considering 
tliis design, we Found that through optimizations such as 
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writing only plain text content rather than HTML and 
ignoring e-mail attachments, we were able to generate a 
cache roughly 20% of the original EntouiTige database's 
size. We also clecided that the leature would be optional, 
allowing any user to simply disalMe the creation of the 
cache within their Entoumge preferences. 



Figure 1 - Spotlight is enabled by default for the first 
identity opened after update 11.2.3 is installed. 

The Spotlight preference pane in Entourage allows 
the user to both toggle the feature and reluiild the 
contents of the cache. On a moderately sized database 
of 200 MB, the c’reation of the cache file takes only a few 
minutes and happens in the background. The Rebuild 
button simply deletes all existing cache files, crawls the 
Entourage daraba.se, and generates a set of new cache 
files* A user would only need to rebuild if problems 
arise, as Entourage will continue to create, update, and 
delete cache Files with each action performed on the 
Entourage database. 

Once the cache files are created, Entourage's role in 
the iiTtlexing process is complete. Spotlight chooses when 
U) index the cache files and liow the resulis are displayed 
in the Spotlight Search Wmdow, Smart Folders, and the 
Finder's Find functionality’. As indexing progresses, the 
index in Spotlight is updtired and queries containing the 
information the v.iser is searching for l:>cgins to show up in 
the Search window. If you search for a set of words and 
Spotlight indexes an Entourage mail message with a 
matching plirase, the message will suddenly appear 
within the Spotlight Search Results Window'. Figure 2 
shows the results of a typical Spotlight search with 
Spotlight enal:)led in Entourage* Tlie returned Entourage 
items can include mail, appointment, contact, task, and 
notes data. 



U«(U: * 41 ^ DnWfl 
inchMt StiflNvi m c«bv 

3wf 

r TDBferLXMM SiaRmtonttT 

^Ooct ThHWltfti 

C^i AifUQti ^ 31M; Monrt 

_ Tom hidctniwUigBii 
120 



Figure 2 : Spotlight search results with 
Entourage items returned. 


Double clicking on a rettirned item in Spotliglit wt>rks as 
expected. You see the Entourage item open, just as if you had 
clicked on it in EnUxirage. So wliat’s going on under the 
covers? Let's use some command line tools and take a lofjk. 

(luery with Command Line Tools 

There are a number of command line utiMtie.s that w^e 
cran lusc to cjuery the SpolliglU database. We can use these 
tools to see wliere Entoumge is storing the Sj^otUght 
metadata that it’s creating and we c:an also see what the 
metadata files ihemselves look like. 

The first tool to look at is mdfiiid* indfind queries the 
metadata store and returns the results of our query, lliis 
tool lakes ihree paramtners. The -live pararneier will 
continuously scan tlie database for results and you'll see 
items added as they come into Entourage. iLte -onlyin 
parameter allows us to specify a particular folder for the 
search. Finally, the query panimeicr, a string representing 
the information that we're searching for. Apple's 
developer documentation provides more details on the 
syntax of Spotlight t|ueries. Let's see if we can use this 
tool to find an Entourage item and see where the 
metadata is being stored: 

Running the con inland “nidfind 
welcQmee®niicrosoft*ccaii'' ot's my machine reuinis a 
result with the path: 
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/Jsets/Brlanjo/Libra ry/Ca ches/Ketad3ta/Hicrosoft/Ei>toiJ!:agey20Q 
■4/Main Identity/Mossagcs/DT/OB/OM/OK/1 .vRgeMessage 


The .vRgeMessage file is nn Fniounige mail message’s 
cache file. When you perlbrni a Spotlight search, tlie 
results always return cache files. As mentioned 
previously, cache files are merely file-based mirrors of 
Entourage datai^ase records with the metadata and 
content necessary for Spotlight indexing. The name of the 
cache tlie is the record ED for the corresponding database 
record* When a user t>pens the cache file from a Spotliglit 
result, Entourage reads the filename, looks up the record 
if) within the database, and shows the item directly from 
the database* 

The mdls command line utility allows you to .see the 
metackira Spotlight has indexed for any given file. By 
passing the path to tfie 1 .vRgeMessagc cache file Irom our 
mdfind result to mdls, we can see Six)tlight knows the 
following alxait the e-mail message; 

/Use rs/R ri a n j o/ f. i b ra ry/Cach es/ Met a da ta/M i crost >ft/E n 
tourage/2()04/Main 

Identity/Messages/OT/OB/OM/OK/l .vRgeMe.ssage- 


c 0Ei_iiii c r □ e: 0 ft_eiito u r a ge_f □ Id e x ID 
c ciin_tiiic ro sof t_ent ourage_iiiessageSent 
0800 

coiB_ifllc ro Bof t_erjtouraa^_xec o xd ID 
com. Microsoft,entourage^sizc 
kMDIt emAttributeChfl ngeDate 
0800 


= 1 

- 2006-03-21 00;23^21 - 
“ 1 

= 37783 

= 2006-03-21 21:55:25 - 


kUDItemAuthoxE = {'"The Microsoft Mac 

Team <WeLconieE§microsoft* cdi31>") 

kMDTtemConte.ntCreatlonDate “ 2006-03-21 00; 23 :21 - 

0800 

kMDltemCoiiLeQtHudlllcaliotiDaLe = 2006 03-21 21:55:24 - 

0800 

kMD 11 euiConrentTyp e 

'■cora*microsoft. entourage* virtual .message’' 
kMOItarnGontentTypeTree = [ 

'’coiJL. alcxQSoft. entourage .virtual .message”, 


’’public, message”. 

’’publ Ic .data”, 

‘’public, itenr 

) 

kMDItemCoverage 
kMD 11 emD i s p 1 ayNaroe 
Entourage 2004 for Macintosh” 
kMD ItemFSContentChangeDate 
0300 

kMOItemFSCreationDate 

0300 

kMDltemFSCreatorCode 
kHIf 11 emF S Find G r Fl a gs 
kMDItemFSInvisible 
kMD11 emF SIsEx t e nsionHid d en 
kMDltemFSLabel 
kMDltemFSName 
kMOItemFSNodeCount 
kHDltemFSOwuerGrouplD 
kMDltemFSOwnerUaerlD 
kMDItemFSSiKe 
kHDItemFSTypeCode 
kHDItemlD 
kMOItemKind 
incs.sage pointer” 
kMOI t emLas t Us ed Uat e 
0800 

kHDItemHecipients 
Entourage User ") 
kMDItemTitie 

Entourage 2004 for Macintosh" 


^ “Inbox” 

= “Welcome to Microsoft 

“ 2006-03-21 21:35:24 ■ 

= 2006-03-21 21:55:24 - 

= 0 
= 0 
- 0 

“ 0 

= 0 

= "l.vRgeMessage” 

= 0 
= 501 
^ 501 
= 6384 
= 0 

= 4306567 

= “Microsoft Entourage 
2006-03-21 00:23:21 - 
= ("New Microsoft 
^ "Welcome to Microsoft 
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whenever jxjssible, metadalu i>rovidcd by Fntounige is 
desif'ned m that attribute names and values inatcii Ukxsc 
used by an analogous Apple application (e.g. message 
title). We hope that Lliis will allow anyone who builds a 
.solution on top of Spotlight may easily support Entourage 
alongside Apple's applications. We only deviated by adding 
additional attril^utes - ne*arly all properties available in our 
AppleScript dictionary are available as meladiLa. Tlie 
tlesign is intended so that scripters am use Sjxjtlight as a 
quick way ItJ query inft^rmaiion and rouncUdp intemetions 
with results through AppleScript. It also makes it fx)ssi[ile 
to create useful queries .such as “all unread messages 
tcKlay”C com_microsoft_entourage_unread = 
1 kHDItemContentCreationDate >= 

$tlnie.today ), 

Importing Metadata 

Spotlight is designed such that it does not need to km)w 
alx:>ut tile Tile fonual u( c^ach file in order to index the IHe's 
cc^ntents. Instead, a develo[XT provides a plugdn for 
Spotlight that handles IxHli reading a file and returning 
metadata Hi the Spotlight indexing engine. Hiese plugins ate 
known as Metadata Iniponer.s and may be found 
\library\Spotlight or are .sometimes ItKated within an 
a[iplk:alion's Ixindle, 

'Hie metadata 
impoUer phigdn that's 
used wiili Entouiage is 
called Microsoft 

E n Lou rage. t n ti t ni p( >rte r. 
Wljcn S]>oiliglit comes 
across an Entourage¬ 
generated cache rile, 
Sptitl igl u passes the 
path of the tile to the 
Entourage metadata 
inipoiter the importer 
reads the file, and then 
pa.sses the metadata 
hack to Spot light. You 
can see the info for 
this plug-in in Figure 
3. Notice that this 
plug-in is a universal 
binary' and that it runs 
natively on an Intel- 
lia.sed Mac. 

Multiple 
Identities? 

*lbere are a few things 
that system 

Figure 3: Tlie Microsoft adminisirator.s .slioiild 
Entourage.mdimporter plug-in understand if they are 
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going to use Spotlight searcli in multi-itscr scenarios. Given 
tliat Entourage can work as a multi-identity application, one 
tiling you1l pix>lrably wonder a[x>ut is, how doe.s Spotlight 
know about the currently active idenltiy in Entourage? 'file 
answer is that it doesn’t. While we only automatically 
enable Sjx)tlighl indexing for the first identity launched 
after the update is applied, a user may Uim on indexing of 
additional identities by enabling the S|xitlight preference in 
Entcjurage. If the user then doulile clicks on an item, that 
item is only opened il' iLs associated identity is currently 
active. Entourage actually uses the folder path to determine 
the identity of a result. If the identity is not ciinently active 
then tlie user will get the me.s.sage shown in Figure 4. 



Figure 4. Trying to open an item associated with an 
inactive identity 


As you can imagine, iti scenarios wliere niany y>eople 
use the same account on a Mac and then differentiate 
identities in EntoLirage, Spotlight could lieconie pretty 
useless when tiying Ct) find .sjiecillc e-mail items as search 
results intermix results across multiple identities. Ear that 
reastMi, Microsoft rectmimends that in situations where 
multiple users will want lo use Spotlight search with 
Entourage, users should have tlieir own user accounts set 
up on the Macs. 

Removing Spotlight from Entourage 

Tliere are a nuiniKT of ma.sons a system administrator 
might want to completely di.s;ible S|x>iltglu searching in 
Entourage. First, multiple user accounts on a machine are 
not alw'ays practical. In some ca,ses, schoolrooms use a 
single account |>er dassnxan and kids are able to t:he<h 
their e-mail liy simply switching identities in Entourage. On 
a machine with many dozens of klentitie,s, using Sjxitliglit 
to find anything could be |>reiLy dilficuli. Second, ilie cache 
iLsed for Entourage content tloes take disk space. In a 
scenario wfierc- a user has a large entourage database, or 
there are mulcijile accounts on the machine with large 
d:itabase.s, disk space can |X)teniially fierame kin Issue. 
Finally I here are privacy consicleraiions around using 
Spotliglit searches on Enlounige content, especially if 
multiple identities are used on the .same user account. Even 
if the saircher can't see the e-mail that's returned, they 
might lx.' able to get more information than the user wants 
them to have alxiut item.s relumed in a search. 

To completely disable Spotlight in Entourage, simply 
remove lhe Microsoft Entourage,mdimporter plug-in 
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from Llie /Library/S pot Ug lit folder and restart 
Bn Lou rage. When you look at the Bn ton rage 
preferences yoirll see as in Figure 5, that the Spotlight 
preference is no longer available. 



Figure 5: Spotlight removed from Entourage preferences 


Finally, if you completely disable Spotlighi in 
entourage, remember to go lo tlie 
/lJsers/<Lisername>/Ulirary/Caclies/Meiadata/MicrQSor 
t/Entoiirage/20()4/ fokler and del etc any folders there 
that you no longer want to be availabic in Spotlight 
searches. 


Conclusion 

In this article, weVe descrilied how Spotlight works with 
Entourage 2004. Tlie Spotliglir search functionality added in 
update 11.2.3 fundamentally changes the way that you can 
work with e-mail, contacts, calendar items, and notes in 
Eniourage, allowing you to instantly find data you need 
using die tools huilt riglit into Tiger. Tliis update makes 
Entourage a taie, first class citizen in die OS and it makes 
working with Entourage data on the Mac easier than ever. 

Bibliography and References 

Apple Computer. ^‘Working with Spotlight”. 
hltp://develo[}er.al)plexom/macosx/spottigbLbtntL 
M. Amir Ilaque, ^'Spotlight Supporl in Kniourage 
2004". The Entourage Blog, 

http://bloQs.msdn.eom/entourage/archive/2006/Q3/17/5538Q1.aspK 

7 Ai 


About The Author 

Mm StAtmm is Ym m mtuti 

Brim by e-mml tsf bnm^o@miaosufUm, or you ran rmd Us at 
hitp://bBfkrQvmm.mt 

Aidy UuHh an [nfmage Pragrm Mmager, and is the author of Jhe tntoifrage 
Btog (http://blogs.ms^.com/intouragel 




iAutomate. 

Edit, optimize and convert 
all your images and video for 
optimal display on Web, Office 
apps, 3G phones, iPod and portable 
media players with a simple drag and drop. 


Save Time and $50 on Equilibrium® DeBabeiizer® Pro 
for Mac® OS X/Windows® XP when you order now.* 


'For a limited time only, get a $50 mail-in rebate when you order from your 
favorite software outlet. Go to www.equilibnum.com for details and call us at 
86S.EQUILIB (+1.415.332.4343) with any questions. 





MacMaa OuWlac 



S] ^ 


Fiquilfbmim 


eooee 

AWESOME 


equilibrium' 

Serving' the Media Cicncratifm. 




























iNow bcneauiing 

and contact 




for your entire 
organization. 






Now I Up to Date'ann Contact'5 


Calendor and Contact Software for Business, Groups, Fomilies and You. 



Now 

SOFTWARE 


Phone: 866-527^0556 
Web? www.nowsoftware.com 


Is this project on schedule? When ore you ovoibble to meet about the systems 
upgrade? Where are all the field techs today? When was the last time anyone talked 
to our biggest customer? 

Virtually all groups live (or die) by their abilities to meet deadlines and keep track of 
their customers, prospects, and vendors. Few small companies or even departments 
of big componies have the tools they need. 

Now Up-to-Dote & Contoct might just be the calendar and contact software for you. 
It’s time-tested and used by more Mgc^Dosed companies than any other solution. And 
ifs cross-plarform^avoiloble for your PC users, too. It’s easy to install and manage and 
simple for your employees to understand and use. 

Using Now Up-to-Date 8t Contact you con schedule meetings for multiple users, view 
multiple, simultaneous calendars, and reserve rooms and resources. You con shore 
contact information obout your customers, prospects and vendors. And using our free 
server software you con set it up in minutes and share with users in the office or from 
anywhere with on internet connection. 


Call us now at 866-527^556 or email us at mactech@nowsoftware.com 
and weM! send you our free evaluation kit, irrcluding the book that will 
make it alt easy, ''Take Control of Now Up-to-Date & Contact'■ from 
Take Confrot booksi 


Cop^rrigHi 2006 by Now Softwoto, Ik, All ^served. N&w Upto Dofe oi^ Cowci r&gtMBrirt:l ircidBmciikj df iMow Ifk. Mac and tho Mac I 09 D are tfodoRiarttt di Apple Compuier, Ik.. 

regiAhBfed ifi lltq U-S- und dlber cwnttioj. All gthpr tfodwidN'ts no^ifledged. 











MacTech Labs 


Office 2004 Benchmarks 
on Intel-based Macs 




By the MacTech Editorial Staff 


The Big Question 


Lf you are a Micnifioft OHku user on the Mic, there*s likely 
a c]uestion on your mind if you are considering; purchasing a 
new Mac' based on the Intel processor. You see, currontly, 
Microsoft OlTiec is nt>t "^Universal." Tn other words, it runs on 
top of Rosetta (Apple's technology to dynamically tninslate 
PowerPC-haswl applications to work on Intehljased Macs)* 
Now, Microsoli has announced that the next version of Office 
mil be Universal, l>ut no one expects this imminently. (It's a hig 
jt>b, Apple released their Intel-based 
machines earlier ilian expeaed, and 
Office isn’t borne from Xcode.) 

Yhe big ciuestion is this: Dt>es 
Microsoft Offic'e 2004 nm well 
enough on ihe new Intel-based 
Macs? Or should you delay your 
purchase of these machines? 

The Test Bench 

We chose three machines to 
compare. Our Ixiseline maclune is 
a PowerB(X)k G4 15-inch, ainning a L5 GH'/, PowerPC G-1, with 
2 GB RAM, and an m GB/5400 rpm hard disk* 

We cojnparod a MacBtxjk Pro 15-mch, running a 1.83 
Intel Core Duo, witli 2 (}B lUM, and a 120GB/5400 17 x 11 liard disk. 

And finally, we compared an iMac 20-inch, running a 2.0 
GHz Intel Core Duo, 1.5 GB RAM, and a 250GB 7200-rpm 
Serial AYA hard disk. 

For thtxse interested in the lienchmarking inelhodtikjgies, 
see the more detailed testing information in Appendix A. For 
the detailed resulLs of the tests used for the analysis, measured 
in .seconds, see Appendix B. lioth appendices are availalile on 
the MacTech web site* 

Overview 

We won't keep you in sttspense. In general. Office 2004 
under Rosetta works “well enough” to ‘"very wl 4I,“ and in some 
cases, it's even fas/cr tlian on the PowerPC machine. 


To detemune iJiLs, MacTcx:h ran over a thousand t^s across 
three models of Macs, and die four major OITite applications: Word, 
Kxcx^i, PowerPoint and Entoumge. And, since graphics code Is 
shared lietwcen Ofilce appliraiions, we ran a suite of graphics tests 
as well. 'Itiese are each aweied in more detail lx;low* 

In one of the most critical set of tests, we specifically 
ltK)kcd at wlieiher the user could type or interaa faster than 
Office could keep up, and even in the slowest of scenarios, we 

never found tlie user waiting for 
typing, or otliei^ interactions like 
selecting menus. Even when 
typing at over UK) wpm. Word was 
able to stay ahead of the user. 

Of the four applications, 
Pow'crPoint, is the one that struggled 
the most. It apix*ars tliis is due lo 
Ottke giaphicTi engine sliared by all 
of tlie Oftjcx" applications. 

At ihc other end of the 
spectrum, Entourage was not 
only on par, it faster in many 
case.s than our PowerPC baseline. In fact, witli die exception 
of launching the application. Entourage was faster across die 
board on the Intel iMac, wliile die MacBook Pro was about on 
par with the PowerBtJok G4 (sligluly faster in some cases, 
slightly slower in others), 

What was interesting is tliat even on those tests that 
were slow, they were .still acceptable. For example, the test 
with the w'orst performance was inserting a large JPG (over 
Idiiib) into a document was considerably slower. In mo,st 
cases, a 10 megabyte JPEG* would be larger than an 8.5x11 
page* How often do users insert large JPEGs in a single 
sitting? And, when they do, does it matter when that 
something takes 10 seconds more? Not in our opinion 
and we use Word a lot at MacTech. 

It appeared to us that tlie more mcxJem the application, die 
better it did under Rosetta. Furthermore, the more that 
.something u.sed the underlying Mac OS, the betier it did as well. 
For example. Entourage did very well with networking related 


In general, Office 2004 under 
Rosetta works "well enough" to "veiy 
well," and in .some ca.ses, it's even 
fa.ster than on the PowerPC machine. 
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INTEL SOFTWARE DEVELOPMENT PRODUCTS FOR MAC OS* 

Intel's commitment to Apple isn't just about hardware. It's also about offering development 
tools that use the power of the processor to take your applications to the next level. 
With support for Apple development environments and languages such as Xcode* 
and Apple Frameworks, our products work with the tools you're already using today, 
So whether you build applications for physics or financial analysis, Intel* Software Development Products give 
you the tools you need to transform power into performance. 

Download a trial version today. 
www.intel.com/software/products/nolimits 
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items, liAw imports and opening did significantly l)etier 
especially when a fasLcr disk was involved, 

And, the more times you did a fimction^ the better it 
performed especially on the second ileralton of a command. 
While it’s ditTit:iiil to <'onfirm, this is due to a combinalion of 
code working smarter witli c’aclies, both in Rosetta as w^eli as 
within the Office code base. An obvious fx^nefit for those tasks 
tliai are most sensitive to time: the repetitive ones. 

The Test Suite and Results 

llte tests used were selecterl specifically to give a real-world 
view of what Microsoft Office 2004 is like to nin. We eliniinated 
iliose tests that we ran that were so short a time frame (e.g^^ btst) 
that we could not c:reate statistically significant results, or dial 
had imperceivalde 
differences. 

We did one test 
suite for ciid i of I he 
four majo^’ applicatioas 
in Office, as well as a 
series of tests ftxiised 
on the graphics 
libraries. As you tmy 
or may noi know. 

Office 2CX3d u.ses a 
cominon .set of graphics 
libraries ‘Acrtm the 
a[)plications in OftKX^. 

Witlt that in mind, we 
considered a set of tests 
iltai would test these 
technologies, and ifiey 
are a good 
representation across all 
the applications in 
(Office, for example, 
wlien yon import a 
graphic, it sfioukl Ix^ 
the same across the 
Office .suite. 

To give users a 
good idea of what ifs like to use each of these apps, we came 
up with a list of tests that represented what w'e felt wen? the 
most relevant to regular use, I’or exain[>le, we ran tests on 
application launches, bui did not focus on litem since it's 
.somerliing that fxople tend to do only a ctmple of times a day. 
But, wc did include the most a^(XTitive of iiisk,s within an 
application, a.s those affect productivity most. 

llie one thing dial we did see across the Ixxird is that the Intel 
iMac' \s cX)n.sLstentIy faster than tlie MacB<x)k Pro, Since tile iMac had 
stiglilly less RAM, and the prexessor and frcxtl side bus speeds are 
tile same, we kxjkcd hirtlier iaside. 'Jlie iMac lias some pieRy 
sericHis sub-systems design to make it a screaming machine (see 
<ltUp://developer,3pple.c'om/documentation/Hardwarenrivers/Con 


ceptual/iMac_06|an/>, Wlien you take into account that an IMac has 
SATA (instead of ATA)^ a faster liaicl drive ta 7200 vs, ilie MacBtxik 
Pro’s 54(X) rprn), and a variety of optimized sul>syHtenis that would 
lie more diffiailt to imi>lcTnent on a laptop, ifs easy to see why the 
iMac is fa.ster. 

Il*s important to realize that many of the actions that users 
do w4ien using tliesc* applicatitias are so fast already, that even 
a degradation of 50% may not even Ik* nolicaible for most tasks. 
And in the non-repeiiiive tasks, they are nearly irrelevant. For 
example, if when hiunching an applioiton, you have to wait 
several seconds, many users will notice, but it won’t matter to 
their overall productivity. 

Ollier areas, like repetitive tasks or editing actions, are far 
more iinjxiitani, and speed makes a great deal more difference 
in not only perception, litii in pnxiuaivity. 


An overview of tests that best represenUs fiixjductivity is 
disfilayed in Figure* I. These metrics include a variety^ of tests 
normalized to give you an overview. Smaller bars are hister 
(lietter). infomiacion on what is included in e^ich of these 
overv'iew metric's, as well as additional testing information and 
graphic's are shown later for each application. 

Word 

Of all the applications, Word is probably the most widely 
used by people, Tlie most relevant tests to most Word users are 
those that are repeated throughout tlie use of Word. For 
productivity tests, we selected a variety of scrolling tests, saving, 
word count, find replace, opening hies, pasting and printing. 


Office 2004 Top Level Results 


Word 


Excel 


Powerfoint 


Entourage 



I PowerBook G4 
MacSook Pro 
I Intel iMac 


0.00 0.10 0.20 0.30 0.40 0.50 0,60 0.70 0.80 0.00 1.00 1.10 1.20 1.30 1.40 
Time:Relative to Baseline (smaller is better) 


Figure 1: Office 2004, Average User Tests 
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Subject: HELP! 


IT DEPARTMENT 



u 


From: Joe Arnold (Graphics Department) 

Sent: Today at 10:45 AM 

To: IT Department 

Subject: HELP! 


We need you to find a solution that is going to: 

* Let our Graphics and Prepress people find their files quickly 

* Simplify our archiving process 

* and INTEGRATE v/ith our FileMaker Pro Database 

by tomorrow. 


isg 

'“"icflnoNs 
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Word 


2 . 50 "/' 


Time: 
Relative 
to Baseiirie 
(iimaller Is better) 



m PowerBook G4 
MacBook PrtJ 
• Intel I M ac 


Figure 2. Word Benchmark Results 


The end resuli Ih iltiti, for paKiuctiviry Word on 

M;icH(x>k ITo performed al t)r the speed of o l^owerBook 
CiA, and on an fntel iMac al 92%. In a real life scenario^ these 
numlx^rs pul Word al working pretty well. There's not much a 
[xreeptual difference for most la.sks. 


Our lop kfvel grouping included a ai>pIicatjon laundiing, variety 
of stTolling tests, .serving, woal counts, find it replace, oixning 
d(xijment), pa.siing iind printing. Tlie results are in Figure 2, 

But, of course, the most important of tlie tests - typing 
- were st) fast that we coukitTt measure them. Ko matter 


Excel 



• PowerBook G4 
MacBock Pro 

• JnCel iMac 


Figure 3. Excel Benchmark Results 
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what fhe computer model, Word was ahead of the typist 
(even at IQO wpm)* 

Itte aieas dial Word perfonned ‘Well enough" in are the initial 
launch of the application launcliing and printing. Fortunately, these 
are things that most users do relatively infrequently and don’t 
materially affea pnxJuciiviiy. 

*rhe l>alance of the tests ran on par, or m sojne cases faster 
on the Intel LMac. As is consistent tliroiigliout, the Intel iMac 
was faster than the MacBook Pro, and in some cases (most 
notably saving and pasting), tlie iMac? was faster than the 
?owerR(X)k ba.seUne. 

Our one and only crash during the entire Office testing set 
was during a find and replace in Word, A quick re-launch, and 
everything proceeded a,s ex|>ected. 

The end result is that while there are a couple of areas 
that a user may notice it’s .slower, Word works well on a 
MacBook Pro; and, on the Intel iMac, it works very well, 
under Rosetta. 

Excel 

For Excel, we wanted to focus again on the most tepetitive 
Lusks. For prcKluctivity tests, we selected fill range, .scTolling 
vertically, zcxjming out, arranging windows, subtotals, autu- 
fonruitting. and editing in-cell. On average for the productivirj' tests, 
Excul performed at t>f Ixiseline for ilie Maclkx)k Pro, and 91% 
for die Intel iMac:. 

Most users use relatively small spreadsheets, but it's 
important to take a look at what a more experienced 
spreadsheeier may experience. As a general rule, editing and 
calculations were very fast and in some cases, fitsier than on 
the baseline PowerPC. 

For our top level 
testing, we looked at 
the common 

commands including 
fill range, vertical scToll, 
zoom out, arranging 
windows, suhioials, 
auto-formal, and 
editing in-cell. The 
results are dis(>Iayed in 
Figure 3- 

Scrolling did leave 
a liit to lx* desired, but 
it tie fi n i te I y worked 
well enough, even on 
the slower MacBook 
Pro. In our rests, we 
used a very lajge Excel 
document, and even 
so, the test ranges were 
6.18 to 10.15 seconds. 

Certainly enougli to 
perceive, but given the 
very large size of the 


test document, under noniia! eireumstanees, it’s not enough to 
affect prtxluctivity. 

The end result is tliat for Excel on a MacBook Pix), il works 
very well, and on tlie Intel iMac, even belter. Users may notice 
slower scrolling, but that’s alxiut il as far ^ts the nicxsi c:ommon Lisks. 

PowerPoint 

For PowerPoint, we chose a variety of tests to represent 
produaivity indudmg opening, saving, scrolling slides in the 
sorter view, adding slides, viewing slide shows, slide 
transitions, text animations, printing, inserting images from the 
CllpArt Gallery, changing color schemes and applying 
templates. As we already mentioned, PowerPoint was the 
slowest of the Office suite, but in our most indicative tests for 
productivity, it did perform at 77% of tlie s|>eed for the 
MacBtxjk Pro, and nearly 90% for the Intel iMac. 

In our lop level testing, we took a look at launching, 
opening files, saving, scrolling slides in sorter view, adding 
slides, viewing slide transitions, viewing text animations, 
firinling, changing color schemes and applying templates. Tire 
results are shown in Figure 4. 

'Hie area.s PowerPoint wa,s weakest were with complex 
files, printing and applying templates. ’Hiat said, PowerPoint did 
]>reity well with view slides and transitions, animations, and 
scrolling in the sorter view. 

The Ixjttom line is that even if you use PowerPoint 
legLilarly, it definitely works well enough for most people, and 
in the most important areas the prestmtaiion itselfit wmks 
very well. lf‘ you are a heavy PowerPoint user, you will notice 
sluggi.shnes.s, and you should take a closer kxjk. 


PowerPoint 


Tiffin 


to Baseline 
(smaller Is better] 


tc 


tr 



■ PewerBook G4 
MicBook Pro 
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Figure 4. PowerPoint Benchmark Results 
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Entourage 

For Hiitoiirage, the productivity tests included IMAP 
accoLim sync, cjiipty deleted items, opening niessiiges, pop 
jiiessage download, opening folders, sending messages via 
SM1'P, sorting and grouping 2000 messages, and searching the 
address lHK>k, mail and tasks. For tire proditctivity tests, 
Fntourage shined witli tlie MacBocjk Pro perforniing at 92% of 
the baseline speed, and the Intel iMac peifunning Ifaster 
than the baseline PowerPC. 

In our toy) level testing, we ttKjk a kxjk at launch Lime, 
empty deleted items, POP message download, sending SMTI^ 
messages, .starting and grouping thousands of messages, and 
searcliing tlie address hook, mail and tasks. Results are 
shcjwn in Figure %. 

Like Word, the mosi imp^irfan! of the tests, typing, were so fast 
Liuit we coiildnH measure ihem regardless of which test mac hine. 

Uoot time was clearly slow'er - about double in fact. Bui in 
a game of seconcis, and for something that you generally only 
do a couple of times a day, it’s not particularly relevant. 

Entourage is dearly the best fxirfonner in die suite, 
presLiimbly because Entourage is the most modern code base 
of the Office 2004 suite, and because it relies the most on Mac 
OS X technologies that have already been made Universal. 

'Hie end result is that, across die Ixjard, Entourage under 
Rosetta performed terrifically. the MacBook Pro usually 


performed as good or Ixftter than the PowerBook. 'tlie Intel 
iMac was faster in almost eveiy test. 

Microsoft Office Graphics 

Tile weakest part of Office under Rosetta is the graphic:s 
code shared across MicrosofE Office. PcwerPoinl shows this 
most given its nature. 

In reality, however, this affects the overall Office 
experience relatively little. Fuithermore, for the graphics 
libraries, our tests w'ere designed to point out weaknesses and 
give us measiirahle results. Bur let’s be real: how often do 
you import a lO-megabyte JPF.G? Most jPECfs that si/.e would 
be much larger than a full page. 

That said, we focused on the tests on inserting large 
graphics, opening, saving, printing, working with the WordArt 
leaLutes, and the ClipAn library. 

The end result is that inserting JPEG's are slow, and wc 
saw the impact across all the Office applications. 
Fonunateiy, mo.si users tkin t tend to do this repetitively . 
Otlicr formats like inserting EPS and PSD files did much 
better. In other w^ords, you'll have no issues with your logos 
and template graphics. 

Opening graphics files was ok, but fortunately, saving files 
was significantly faster (a good thing since users typically .save 
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Microsoft Office Graphics 



Figure 6. Office Graphics Benchmark Results 


much more oficn tlian open files). Tlie ClipAn interfaces work 
very well including the importing and searcliing. 

Conclusion 


Ho sted Store " / 


As we stared at the beginning of this arttde, in gene rah 
Office 2004 under Roscita works "well enough” to "very well," 
and in some cases, ifs even /asfer than on tlie PowerPC 
baseline machine. 

Given the amount we were puslung ihcse apps, we were 
tlKJroLighly pleased with the stability of die entire Office suite of 
applications. Considering how complex Rosetta is, and how big 
a txxie base Office is, it’s entirely remarkable how stable we 
found it. Furdiennore, we exjK'ct to sec Apple further optinii:se 
Rosetta, particularly in launch times. 

While Microsoft has already announced that it will be 
making the next version of Office a “Universar application, Mac 
users wishing to dive into Intel-based Macs now can rest 
assured in knowing they can move for^^ard and be patient for 
the Universal versitio. 
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HostedStore provides a TURNKEY 
SOLUTION FOR CREATING A WEB STORE, 

yet is extensible so deveiopers can use 
the appiication as a base for creating 
customized soiutions for their ciients. 


The extensibility of HostedStore provides a 
^ structure which aiiows developers to 
^ ^ ) create modules that add new functionality 
or alter the built-in features. 
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We are seeking software resellers, hosting 
providers, developers, and designers that 
currently offer or plan to offer ecommerce 
solutions to their clients. Resellers receive 
a discount off of the published list price of 
our software and are free to bundle our 
software with their own products and/or 
services. 
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Found in Transition: 


Windows and Mac, sitting in a tree... 
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W hen my brand-spanking-new built-to-order MacBook 
Pro arrived, I immediately went about the task of 
making it my own. My 12-inch PowerBook G4 1.33 had 
been my test bed for most of the MacTech articles for the last year 
and a half, so preparing the MacBook was somewhat like moving 
into a new apartment or breaking in a new car or pair of shoes, 
something I would have to live/walk in for the foreseeable future, 
and because it’s such a radical change in processor architecture and 
software support, it was somewhat like learning how to walk again 
for the very first time, or drive, or tie my shoes. 


The MacBook Pro Arrives 

Tlie MacBook isn't tliat radical of a sliifi lor ilie 
typical cnd-uscr who'cl use it for day-to-day word 
prtX’cssing, wch Browsing, and h^h\ f;raphic.s work. il.iFe 
^06, iWork '06t Safari, and Mail all scream rimniix^ 
natively on the Mac Book’.s Cove Duo 2 ghz proces^sors. 
An Intel Mac is a different kind of fast, iris difficult to 
explain, l:>ul certain t)peraliuns just feel faster (especially 
launching applications and booting the Mac), and as 
Liasciemific as that sounds c'omparing the MacBook to, 
lefs say, a Dual 2ghi; PowerPC G5 is like trying to 
ascertain the difference between two different brands of 
whiskey. HcTwever, for an Open-Source aficionado, it 
means rebuilding niy entire installed l>ase of X Windows 
and conimanddine software ports (currently four gigs 
worth) using Xcode's GCC 4.0 compiler and package 
managers sucli as Fink < http://fink.SQurcefQrae.net > and 
Daiwinports < http://darwinpQrts.Qpendarwin.Qrg >. and 
facing the fact that many of the projects I relied on for 
the PPG prcK'cssor where now either broken or ""hack in 
beta’" for the Intel prcK-Cssor Needless to sjiy, things 
arenf quite at the level of maturity^ they'd i>e if Apple had 
wailed until June to release the Intel MacBooks after 
having just finished another major ininsiiion (Tiger), but 


the work on convening thosc^ Open-Source su]K‘r-projccts to the 
Intel platfonn had already liegun in earnest, Many Open-Source 
projects already ccanpiled and nin quite well on the MacIi5ook, 
while others, including Growl < http://GrQwLinfQ >. the sulijcct of 
my last MacT'ech column, are universal liinaries which run on 
the MatdiocTk as if they never nin on a PowerPC Mac, lliose 
0[Ten-Source goodies made for Mac OS X will apt^ear as 
Universal a]>plications (fat binaries) almost instantly, if not in 
total by the rime this article is printed. 



Figure I. Universal Binary Logo 

On the other hand applications that work directly with 
HFS+ Ca,k/a, the Mac OS Extended file system) or, at the 
partition-lev^el of hard disks, have even greener challenges to 
supporting Intel Macs, wliere there’s been a radical change in 
the hard disk partition scheme, Intel Macs now use the GPT 
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CGIHD Partition 'lable), iastead of the older APM (Apple 
Partition Map)* The reasons for tliis aren't renidiJy obvious, but it 
fliras out ilial GiT has a little surprise in store. 1 wouldn’t cx|x:ci 
an [ntel-sawy version of Alsoft Diskwarrior or Prosofl Drive 
Genius any time soon, though just alxiut every other type of 
Cocoa application sliouid Ix" Universal Ixfore tex) long. There’s 
even a roadmap for Universal device drivers (kernel extensions) 
tliat would allow the same l^Cle card to work in a PowerMac 05 
tow'er as well as ihe ufKoiuing Intel Pro Mac tc^wers f>r new 
Xserves. Nifty! 

In i994, Apple, Motorola and IBM told us that RISC was 
fiindamenmlly bt:iter ihan CISC, and that all persorud cotnpiuers 
would eventuaJly adopt RISC, and we believed them. Tlie 
interesting thing alx>ut any tmnsiiion in prexessor architecture 
(the last transition was twelve years ago, in 1994 when Mac users 
moved froEii die Motorola (i8()00 series pnxessors to liic 
PowerPC pnxessors), is that if there's a sliift from CISC 
{complex instninion set computing) and “little endian" to RISC 
(reduc:ed insiruetion set computing) and “big endian/ then 
there's going to have to be some form of instnrction'level 
emulation taking place so programs written for ihe previous 
processor can still work. For more information on endianess, 
visit <htt p://www.noveltheory.cQm/TechPapers/endian.asp >. Apfde’s 
solution for backward compatihiliLy was to buLld a PowerPC to 
68000 iasiaiition emulator into the ROM on the logic board of 
eacli Mac, Ixcause even the Mac OS itself wa.sn’t pua* PowerPC 
code, though each iteration of the Classic Mac OS brought it 
clo.ser to purity. Now, Rosetta ironically performs the same basic 
function, translating, optimi^rng, and caching the big-endian 
instaictioas of PowerPC applicatioas so tliey can am on the 
little-endian Intel Macs, While we all know that “native" code is 
sexier, faster, and more advanced than ‘"emulated" ctxJe, it 
appears that emulated scjftware and native software are now 
permanent dance partners i>rl>tting the Mayjx^jle of cyclic 
tmnsitions, from little endian to big endian, and back until all 
turn into butter 

The idea of ninning another OS on your primaiy OS is often 
called a "guest" OS, which is a polite way of calling it a 
“parasite" OS and your primary O.S the “host" OS. Essentially, the 
guest OS runs inside its own memory space which kx^ks like any 
other application to the primary' OS, and doesn't necessarily 
share kernel ineEnory witli tiie main OS (more on that later). If 
you want your computer to am more than one Operating 
System, here am ways to do it and the factors that need to lx» 
accounted for- 

Methcxl 1; Dual Boot 

Dual Ixxjting is sinmltaneousiy the best and the worst way 
of rutming another OS on your computer. On Lite filus side, if 
you’re going to lxK)t into another OS, that means it's nor going 
to recjuire any insiruciion-level translation, no big endian to little 
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macforge.net 

MacForge indexes and tracks open 
source projects that run on the 
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modification. Thanks to 
MacForge, there's no need to sift 
through huge listings of open 
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categories, filters, and more, 
MacForge makes it easy to find 
what you need. 
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ATEN Technology ts the innovative KVM manufacturer 
that offers KVM and remote Gonnectivity solutions for 
confident management of your [T solutions* ATEN's 
KVM solutions allow you to manage multiple systems 
from a single console in any location* Such capability 
Immediately boosts ROI by enabling one person to do 
the job of many. 

ATEN’S Over the Net solutions built-in IP remote 
access extends management capability beyond the 
office to anywhere an Internet connection is available. 
With complete Support for itiulfi-plafform 
configurations* ATEN’s KVM Over the Net solutions 
are ideal for diverse settings that include Mac. 
Windows, Sun and Linux/Unix systems. 

Call now or e-mail us at sates@aten-usa.com for an 
ATEN authorized reseller. 


ATEN Technology* Inc. 
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endian or vice versa. Thai also means* the best possible 
performance since each OS is t>n]y active when the computer is 
txK)ied into it. It also means tliai with die proper hardware 
support (drivers), that the ('omputer should lie able to network 
well* handle all manner of multimedia bells and whistles* as well 
as power management tasks sucli as sleep* suspend, and wake- 
on-LAN. Dual Nxiting means computer labs can easily lie 
repurposed* and that companies with both Macs and PCs can 
easily standardize on Apple hardwarc. 

On the minus side* dual booting is cumlxjrsome and doesn’t 
provide any callalx)rative fnimework. IPs simply one OS or the 
other and end users hate it. It's not hard to remember the 
annoying early days of Mac OS X and dual IxKiting with Mac OS 
9. Yock. 

Apple's Ikxit Gimp solution < http://www.apD!e.com/maros)d 
boQtcamp > is alx>ut as slick as any dual-lxxjL arrangement that's 
ever existed. It allows for allocating space for Windows* resizing 
that partition on the fly* easy exchange of hies between die Mac 
OS X file system and the Windows XP disk, well as, full driver 
support for WiFi* Rliietootli, the infraa*d remoLe port* full 
mulliinedia* and hardware* accelerated video. In short* die &ime 
driver support you'd exfxxl to see on a computer that shipped 
with Windom, Sweet. 

Method 2: Full Virtual Machine With or 
Without Emulation 

This is what Virtual PC for Macintosh provides. A full virtual 
i386 com[iLirer with functioning hatxJsvare* multimedia, netw^ork* 
and USB combined witli a little endian to l)ig endian instniction 
entulator. Often the sirccess of such emulators dejx^nds directly 
on hardware support such as tlie 680fXl emulator used by 
Clu.s.sic, or perhaps itK)rc jiertinenL ic? this article* the ''pseudo- 
liltle-endian'* mcxle buili into G3 and 04 PowerPC pnxe.ssors* 
that was dropped from the G5, causing Microsoft to have to 
.sr ntmble for several nKxiths to sliip a working Virtual PC for the 
(IS processor 

Conversely* this is what Pearl^C made possible for PC 
users* the ability to run Mac OS X in a virttial machine inside 
a Winciows XP host. 1 lowever, PearPC being an Open-Source 
prtrjcct cannot easily live up to the high standards of 
hardware support that commercial products like Virtual PC 
consl.stenlly deliver. Hie advantage of a virtual machine is that 
everytliing generally acts like it w^ould on a separate 
ctrmputer* accessible through a window^ on the host OS. This 
keeps "Windows-like’" ilungs separate from “Macdike’* things, 
and so forth. However* liecause the guest OS nins in a 
window* inside an application on the host OS* it is almost 
always relegated to second fiddle. Think of it as the computer 
version of PIP (picture in picture), but for the sake of fun 
well call it OSfOS (OS inside OS). 

A VM witlujut emulation this Ls pfCTTy much the Siime as the 
situation alxive, of aiurse minus the instrurtion translation, and that 
means extra speed and passibly lx?ner liaidwaie comjxitibifiiy. 
However, from an end-iLsers perspective, it is still OSIOS. 
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Method 3: An ^Open” Virtual Machine With 
or Without Emulation 

An “open” virtual machine Ls one where the OSIOS 
sitiiaiion has been broken clown to the point wlierc the naiive 
window inana^^LT of the host OS handles the windows for tlic 
truest OS. Classic on a Pow'erPC Mac is one such example, as is 
Darwine < http://darwine.OpendanA/in,org > on Mac OS X. Advantages 
include, decreased overhead and therefore increased 
performance, as well as the [X>teniial io use the same file system 
and exchange clipboard data. 

Disadvantages include a more challenging development 
curve, and loss of much of Uic potential tVir hardware support 
that a full VM provides, as well as, die increased potential for 
application mi.sbehavior when they find the environment 
slightly different than what they expect. Typically, open VMs are 
written to the “letter” of the API (Application Prognamming 
Interface) standard, and expect that applications also respect 
that API. 

Method 4: Full-Scale Eviction of Host OS 

Certain emulation prodticts, such as VMware's ESX Server, 
<hrtp://www\vmware.com/prtj<.iucts/esx> are installed first, 
Ix^fore even the primary OS is* As a matter of fad, EXS Server 
acduilty UH>ukt kike the place of Mm: OS X as the host OS, 
relegating all other OSes, whether Windows XP or Mac OS X to 
guest staais. While it's unlikely that ESX server will become a 


widely implemented soluii^in for end-user's desktops, it w-ill 
most definitely see heavy use on the next generation of Xserves 
{yet to l>e released), allowing them to Rin Mac OS X Server, 
Linux, and Windows 2003 Server simuttaneonsfy, Although 
VM ware's products aren't currendy avaiJafjle either as a beta or 
release product, company exeaitives have publicly discussed 
that they are prepping a Mac OS X for intel version, and dial 
they have it mnning in their labs. 

Classic: Lost in Transition 

While PowerPC applications running in Rosetta arc Mac OS 
X's new software legacy, it's obvious that Apple decided to 
simply cut off support for the Clas.sic Environment partly due to 
die requirement of having the hardware PowerPC lo 68000 
emulator on die krgie board of the new Intel Mac, soineiliing 
that probably wouldn't exactly “fit in’" with the heavily Intel- 
engineered chipset* Also, the complexity o{ a iwo-layer Rtrsetta 
to PowerPC to 68000 emulation fbexi chain was prai>ably too 
much for Apple to support, and no doubt would l^ie slow as 
molasses under the right circumstances. S<r, no Clas.sic- for my 
MucBtKik. However, I still need to occasionally use ResEdit 
(which has never Ix^en updated for Mac OS X), After all, when 
creating disk images for software distribution with an embedded 
ElILA (End User License Agreement), Apple still recommends 
using ResEdit to embed the agreement in the disk image, even 
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Project 

HRi 

Platforms 

Mac OS Version 

Mini Vmac 
(old school fun 
and games) 

http://niinivmacsourceforqe.rret 

Linux X86, Mac OS 

X (Universal), Mac 

OS 9 (PPC and 

68000) Windows and 
Pocket PC. 

Up to 7 . 5.5 with no 

network supjxirt. 

Sound works great. 

Mac-on-Linux 
(Cbissic 
Enviromnent 
for Linux PPG) 

httD://wvvw.maconlinux.ora/ 

Unux PPC 

Mac OS 7.5.2 to 10.3.3. 
Needs an emulaior 
component. Not 
much promise here. 

PearPC 

('Hie Open- 
Source Great 
Hope) 

httD://oearDcsourceforae.net 

Windows, Platform 
Independant 

Will eventually run 

Mac OS 9.2.2 in a 
solid virtual machine, 
as it currently runs 

Mac OS X 10.4 

basilisk n 

(O-L-D) hu\ still 
kicking. 

http://basiliskxebix.net/ 

Linux, St>laris, 

FreeBSD, IRIX, 

BeOS, AmigaOS, 

Windows NT 

Emulates a 68000 
series Mac, so it 

won’t run anything 
above Mac OS 75.5. 

Has cx>lor and 
network support. 

SheepShaver 
(Think 
ShapeShifter, 
somewhat viable. 
Needs work.) 

httD;//sheeDshaver.cebix.net/ 

Linux PPC, Linux X86, 
BeOS, Danvin/PPC 

Runs up to 9.0.4 wath 
sound and color. 

IAN support. 


Table 1. 


tiiough Ll^erc's oilier excellent :md elegant solutions, sucli as 
DropDMG <http://c-command.cofn/drQpdmQ >. it would he nice to lx* 
able ID use ResEdit. I also am the proud ornery owner of Apple's 
last great Laser Printer, the LaserWriter 8500, wliicii can only be 
configured by ilte Aj>i^lc Primer Htilliy, which, of course, only 
runs in Classic and with Appletalk, and of course there's still art 
occasional Classic utility or two 1 need to run, just to fee! 
“connected" wiiii riiy Mac past, 

T Pr«vi*wi 



Kind Application 
(Classid 


Figure 2. No Classic Applications Allowed. 


As easy m it is to find an 
open-source emulator or 
commercial emulator to run 
Windows or Linux on a Mac OS 
X computer, it's no easy task to 
find a decent Classic Mac OS 
emulator that runs on top of an 
Intel prcK'essor that can support 
Mac OS 9.2.2 with access to all 
hardware resources, such as the 
sound manager and Open 
Transport. There have been 
several for Linux and Windows, 
but none have been under 
heavy development since the 
advent of Mac OS X, otlier 
than Mini Vmac, which only 
supports Mac OS 7.5.5 and 
lt)wer, while others have been 
abandoned altogetlier. Here’s 
the short list of possible Classic 
stand-las TVe found, and a 
quick synopsis of dieir current 
state of development: (See 
Table L) 

Mini VM 

It's easy to see that many 
of the Classic Mac emulation 
solutions are pretty long in the 
tooth, or at least emulate 
versions of Classic that really 
old. MiniVmac emulates a Mac 
Plus nearly [>erfecily, and at an amazing speed (it’s a Universal 
application, and includes a necessary CPU throttle to slow it 
down so It’s useable), it also requires a hardware ROM dump 
from a Mac you Vairrendy own," a tricky legalism leftover 
from the beige box days Umt must still be obeyed. MiniVmac 
really gets the job done, if your Classic needs are frozen at 
Mac OS 7.5.5. Once in a while, I’ll stumble across some 
specialty application or display still run by a Classic Mac, such 
as an SE/30 or a Mac Plus. Such a setup screams for a Mac 
Mini, yet the current Minis have Intel inside. It's even possible 
to run MiniVmac off a kc 7 chain drive. As such, MiniVmac is 
almost a perfect solution for such a need on an Intel Mac Mini, 
even if sound is necessary, unless access to a network or some 
other type of serial’[K>rt driven controller is necessary. If that’s 
the case, only the real thing will do. MiniVmac also features a 
lull-screen mode, so you can work with Clarisworks 1.0 on a 
LCD projector! To get started with MiniVmac, visit 
< http://minivmac.sourcefQrQe.net >. Gening up and running with 
MiniVmac is easy, there's even starter disks available. 
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Figure S. MiniVmac in Action. 

A Partridge in a Pear Tree 

However, it’s Peiirt^ thiir holds cxii the [promise here, 

as soon as it gels the nec essiiry virtual iiardware sup]X}n to am Mac 
OS 9- After al], it s PrarPC tluit %vas the lifst Mac OS X on X86 
solution, running tlte entire PowerPC iastall in a skxxHxKw 
eniubtor, all but unusable extxfpt for on tlie fastest PCs, which now 
lcx>k a whole loi like tlie fastest Mat's, For running Classic, however, 
it’s pretty ticiii' that performance would l>e more than accepiabke 
As a niiitter of fact, liecause the PcarPC ctxle is ]:)latfonii 
independent, a few more: tweaks could make it a serious Oi'jen- 
Source ciiallenger to other commeaia! VMs with or without an 
emulator. As soon as Pearrc gi^iias OpenHitxs support, it will very 
likely bool Mac OS 9 as well as Mac OS X, Keep an eye on the 
acaion here* at the PcarPC community forum: < http://pearpc.net >. 


Long Distance 



Sfrafghf 6 second brfiwg rn&emertts 

Excellent rates on intrastate, intralato/toll calls 
and international calling with no term contract. 

Toll Free (800/888/877/866) service, 
some low per minute rate for incoming calls. 

10 cents per minute calling card. 

Deiailed billing directly from OPEX. 

Quality electronic and telephone customer support. 
No monthly billing fee If 
your bill is over $20.00 each month. 


Counting Sheep 

A,s of icxJay. the only way to emulate a Miic running OS 9 or 
liiglier on a new' Mac with an Intel pnKTGssor is Shccf^liaver, an 
oldie but gocxlie that grew out of the Basilisk fl emulator project. 
Orgtnallyi ShcepShaver (which gets its name from "shape shifter^’) 
was to lie a solution for ainning Mac OS Software on BeOS 
systems. It’s an interesting Ihstc^rical tidbit that Gill>eit Amelio once 
considered aexfuiring BeOS to replace the Classic Miic OS, but 
eventually settled on OpenStep, and bringing Steve Jobs track tfi 
Apple. The rest, as they say, is history. ShccpvSliaver has suivived 
as a lirtle^isetl Clas.sit: emulator, but now with the emergence of 
Maes widi Intel processors, it's gaining more attention. 1 just wisli 
someone would m;ike a new icon for the program! Getting started 
witli SheepShaver siaits off witli a trip to: <http://www.Qibix.net/ 
dokuwiki/en:projects:sheepshaver >. where the ‘‘experimentar port 
to Mac OS X for Intel lives. Please note ihai getting Shect>Shaver 
going, currently rec|iiires access to a PowerPC Mac with Gassic 
in.stalk*d, and a Mae OS 9.0 or 9.1 iastall CD. Mac OS 9.2.2 is noi 
g(3ing to work with the current port of SheepShaver. 

1. After downloading SheepShaver, download I he 
Mac_OS_ROM_Utxlate_l,0.smi from Apple’s supfxm site 


(NOH: SZ.00 biltng fe^ b charged when your M b i/nder S2Q.00.1 
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2. Download a copy of TomcViewer from http://macupdate.CQm 

3. Extract the Mac OS ROM Pile, using Tome Viewer 

4. Create a virgin file system using itie DO command: dd 
if^/dev/null of^sheepshaver.img bs= 1024k coum^numl>er of 
megabytes you w'ant 

% Next, you'U have to create a .shcx^pshaver_prefs file and 
populate it with the proper settings, here's the cxMents d" mine: 


extfs / 
wiudowmodes 7 
ficreenmodefi 0 

eecials /dev/cu^Bluetootb-Modem 

serialb /dev/null 

bootdrlve 0 

bootdrlver 0 

ramsixs 167108364 

frainesbip 8 

gfxaccel true 

nocdroai 

nonet false 

nosound false 

no^ui fslse 

nociipconversion false 

ignoresegy false 

polltnedia true 

jit true 

jitfifik false 

keyboardtype 6 

keycodes false 

mousewheelaode 1 

mousewheellines 3 

dsp /dev/dsp 

mixer /dev/uilxer 

ignotesegv false 

Idlewalt true 

rom /Users/dean/SS/HacOSROM 
extfs /Users/dean/SS/sliared 
disk /Users/dean/SS/ss. inig 
ether sllrp 


Miike sure, all of the disk and ROM files are in the proper 
locations, insert a Mac OS 9 install CD, and if all goes well, 
SheepShaver will start Uji off die CD. In whit h case, you're going 
it> nt^ed to format the raw' disk you caxUed, using the dd 
command and install Mat‘ OS 9 onto it. If all goes well, yoit'll l>e 
amning Mac OS 9 in no time. Ytjull also liave acTess to files 
ouLside the SheepShaver VM. Just don t exfxx.1 the neiwt)rking to 
work w'ell, and expect some (OK a lot) of System Eaors. 
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Figure 4. Mac OS 9 Desktop from SheepShaver 


If you still rely on Classic software solutions for your 
day-to-day work, ids best not to give up your PowerPC- 
based Mac right now'. Better yet, if you have a mission- 
crilical .solution such as a database that can't be easily 
converted to a Mac OS X version, (yes there are some out 
there that have no easy upgrade paihlj then it's probably a 
good idea to upgrade your hardw'are to brand-spanking-new 
PowerPC metak while it's still available, because when 
theyVe gone, they're gone; or start a Iran sit ion/migration 
project right notv. Eventually, a solution with c'ommercial 
support will appear that allows Intel Mac owners to work 
with Classic software, but it's most likely going to be an 
entire virtual machine (think Virtual PC), rather than a 
iranspareni environment sharing the Desktop like it is in the 
PowerPC version t>f Mac OS X, and might even take as long 
as six months before it becomes a usealile solution. So, tintiJ 
the pear.H ripen or the sheep are more closely sheared, no 
Classic for you I 


Boot Camp: Apple Does Windows! 


My MacBook slices through the most complex 
computing tasks using the Xcode GCC compiler It dices the 
mo.s! frilly web pages and roasts its PowerPC-based 
predecessor in sheer hoof speed. But its real promise lies in 
the potential compaiibility with Windows and Windows 
applications, as w'ell as Red Mat Eriter[jnse Server, and with 
virtualizaiion products like VMWure, which would allow for 
multiple OSes running on the same piece of hardware. 
When it came to running Window's, of course, the real allure 
of (ordering an Intel-based Mac w'as simply The possibilities.'' 

y Preview: - [X^ssibifity is now 

a reality. Apple's Boot Camp 
.software is an official (hut 
imsupported) public beta of a 
dual-boor solution that just 
plain works. Ctel the Boot 
Camp Public Beta installer ai 
< http://www,app[e.com/macQsx 
/bQQtcamD> : ids an 83 

megabyte download. To 
install Boot Camp, simply 
update your Jmebbased Mac 
to Mac OS X 10.4*6 and apply 
the necessary firmware 
ti[Kiale. You also need at 
least 10 gigaliytes of free 
space a blank recordable CD, 
and a genuine retail (not 
OEM) copy of Windows XP 
Service Pack 2, Home or 
Professional fidirion. 

First, run the Boot Camp 
Assistant, and use the blank CD you set aside to create a 
driver disk so that when you install Windows XP, all the 
hardware will work properly: 



Name Boot Camp 
Assistant 
Kind Application 
Size 80.7 MB on disk 
Created 3/17/06 3:39 PM 
Modified Today at 2:07 PM 
Last opened Today at 3:S4 PM 
Version 1.0 Beta 1 

More info**. 


Figure 5. Boot Camp 
Assistant 
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Convert your PowerBook or iBook to a desktop system in 
seconds without misplacing cables or damaging connectors. 


New Higher Resolution 
G 4 15”- 17” PowerBook 
Docking Station 


Eliminates cable confusion and damage to connectors. 
New release levers for easier docking and undocking. 
Adds only 3 ” to rear when docked. 

Also available for G3 PowerBooks. 


iBookEndz 
Docking Station 


12’* G 4 PowerBook New Higher Resolution Docking Station 



Aluminum look to match your PowerBook. 

Eliminates cable confusion and damage to connectors. 
All connectors are routed to the rear of the Dock. 

The Dock converts RGB to standard VGA connector. 
Streamlined design complements your PowerBook. 

Use internal or external speakers. 

Easy to use ejection system. 


Check our Web Site for latest product announcements 

® BookGndz - Manufactured by OlympicControls Corp. 

1250 Crispin Drive, Elgin, liiinois 60123 
Phone: 888~G22-1199 • Fax: 847-742-5686 • www.bookendzdocks.com 


www.bookendzdocks.com 















Figure 6. Boot Comp - Burn Driver Disk. 

It's very clever how ilie Bool C^imp Assistant prompts 
you to create a driver disk, so that you have it handy when 
it comes time to install Windows XR Next, you’ll have to 
decide how much space from your hard drive you want to 
dedicate for Windows, and Windows Software. Again, Apple 
couldn’t have made this any easier. No reformatting required. 
However, a backup of critical data at this point couldn’t hurt. 



Figure 7. Create Boot Camp Partition. 

Finally, wc have the aliility PC users have had for ages: 
the ability to split, and then resize live parLitions without a 
reformat ancl backup. It seems that this Is something that the 
new GPT (GMID Partition Format) allows for, that the 
venerable APM (Apple Partiiion Map) format didn’t natively 
support. In checking the Disk Utility Application, 1 saw 
nothing new, bui in checking the diskutii command in 
Mac OS X 10.4.6, I noticed something that might hint at 
abilities, much like the Boot Camp Assistant in future Apple 
OS releases: 
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Speech Recognition for Mac OS X 


Power of Speech 

Ma6peech's exclusive TalkAnywhere™ technology allows you to 
use your voice to enter text into virtually any application. 

Always Learning 

CorrectAnywhere"* - another MacSpeech exclusive lets you use Correction 
without leaving the application you are using. This allows ILIsten to learn 
new words and improve your voice profile while you use the program. 

Ready to Work 

itisten makes it easy to control your computer. From wake to sleep, 
command and control nearly every function of your Mac with your voice. 


Get a FREE B8Eddit ScriptPak with any purchase from our online store. 

Use the coupon code FREE-BBEDIT when checking out. The BBEdit 
ScriptPak allows you to do almost anything in BBEdit using your voice! 

See www.m3cspeech.com/promo/bbedit.html orcail (603) 251-1477 for more details. 


Runs on the new Intel based Macs 
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Get Rid of Your Fax Machine! 


Receive your faxes directly to your email account 
as PDF file attachments 




Service available in over 150 area codes 


pecial offers 
readers, visit 

www.MaxEmail.com/MacTech 







machdok:'^ dean$ diskutil 
Disk Utility Tool 

Utility to manage local disks and volumes. 

Host options require root access to the device 

Usage: diskutil <verb> <options> 

<verb> is one of the following: 
resizeVolume (resize a volume* increasing or decreasing its 
size) 

Once the disk Ls partitioned, die next step is lo stuit die 
installation of Windows XP, followed by die driver's you i>urned 
onto die Cl) a minute Once youVe successfully Ixioted off 
the Windows XI^ installer, entered your protluci key, and 
installed the drivers from die disk, you're ready tt> rock and 
To start up from Windows XF, all you need to do is hold down 
the option key at sumup, and chrmse the ri^»ht partition: 



Figure 8. Choose Windows or Mac OS X Boot Dbk (Option Key). 


both options, as diey say: boot into Windtjws XP natively when you 
hat^e the need for tiill access to the hardware (like for ^ming), or 
use a virtual machine with the s;ime partition when you just want 



to use a Windows pnagnun ftir a little while, I am ain-endy looking 
for two matching USB joysticks with strcjng suction cups, so I ain 
attempt to fire up my old DOS-biised Williams Araide package, and 
fire up Rctetron, on nt)* WtxihtKj! 


Figure TD. The Boot Camp Partition/ 


A Closer Look at the VMs: 
Virtual P(] et. at. 


Of course, diis woukl hf cjuite a pain in day-to-day use 
(dual-booting, though a nice capability, is awkward entiugh on 
its own), Apple, though, in slaying consistent wiiii its 
incomparalde design pliilosophy and end-user touch, ni;ikes 
certain tasks like picking a ixK>l disk a joy. 




I < » 11 Show AH ] 


StafUil> Disk 

5r 


Sctect th* you wAnl Id use CD icm up your ccrniputer 


hft^ CS X, Wfvdmn Hrtviwk Staftuc 

on Mocintoih I4D on Umliltd 


YoiJ hlv« Urkctcii Win^Din ^ -T"-—^ 

on Ute volfHTw C ■■ 




akk ID r«iiart thit cpitipuitr in T^rgti Disk Mode ( Tirtfel Diik klcxle,. ) 

Mtmr rmt r^itm cpnvuitt m Tv^ Dbk Modb, vou cm oonn«t It 
tDMDfhff CDmpuicf uung A rkcMrt caDb jBd um it« a turd duk. 




OIrk ilw leek lo prdwem funher cJwigK. 


Figure 9. Selecting Windows Boot Disk From Startup Disk. 


I Iow^*ver, there's Ix^n a lot of talk about using the Boot Uiimp 
partition witli odier virtualization Mjlulions such as Virtual 1-^ for 
Intel Macs (when it comes out), Tliat would truly lx.* the Ixst of 


Althougli I liad st>me fliitalusns with the PowerPC builds of 
Bochs t httD:y/bQchs.SQurcefQrQe.net ) and QEMU 
<: http://fabrice.bellafd.free.fr/q emu>. Vimial PC liad the details down 
tliat tlie Open-Source Virtual miidiint* conienders couldn't seem to 
pull oft'coasistently: a graphical interface for configuring the virtual 
liardware, and hardware compatibility liui was unmatched. 
Networking and USB support atliially worked lo the extent where 
you cxxild sync a PockeiPC with it wiili tlie emulated Window.s 
System, or sjifely join a Windows domain, Multimedia applications 
workcxJ ;ls expected, allx*ii .slowly. On the flipside, Open-Source 
emulators like QHMU |XTlonncxl reasonably t|uickly, but installing 
Windows on QEMU was a crapshotjt, sometimes it would work, 
sometimes it wouldn’t. Reading fnim the CDltOiVI drive was 
incTinsLslent. A kernel exietLsion was ic‘C|yired for nerworking 
supjTOrt. USB support, lahgetabahit! Stjuiid? No way! BtxiLs, 
aliliough it was more ctmsLsteni, was difficult to configure, and was 
so slow, it was alniosl aselc’ss. Ikjtli Btxlis and QEMU ctin be 
somewhat difficult to canfiguie, dxxigli recently tliat's changed, 
c'spcx:ially for QEMU. ‘ITiere's Ixfen a compiiny ( who I won't ntime) 
w^ho's devekjpcxl a GUI for B<x'hs and QFMU, and has sold it as a 
cxxrmnerdal producl. Read tlie msl t>r tills ajiide carefully, and ntXe 
that 1 don't review that solution. Tliaf's an inteniiomil omission. 

Over tlie years, it has been Virtual PC (originally developed 
by the magical Mac OS hacking company Connetiix of Vimial 
Playstation fame), now' a Microsoft Product, tliat Ixjcame lire gold 
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standard for running any guest OS, wliich reqpjired the i3S6 
architeoure on a PowerPC-based Mac. Five years ago, I used to 
travel around tlic couniry delivering IT training courses, inekiding 
Mac OS Troubleshooting and Nem^orking, Windows NT Server, 
and Novell Netware, i used to teach all of the w'orkshops using 
two PowerBook Cj3s ninning Virlual PC 3-0.1 even developed the 
liabit of covering up die wliite Apple logc:>s on die back of die 
PowerBook widi yellow stickies, and then pulling them off (ta-da!) 
in the middle of the Liaining to stunned gasps, “1 didn't know Mac 
could do tbaL'^ If anyone [ernemlxirs, Apple’s adopdon of the G5 
piTOcessor slowed down die pace of Virtual PC development 
l'>eause the PowerPC G4 pixK'essor supp(.)rted something called 
“Pseudo liule-endian mcxJe/’ which the G5 didnX causing a six- 
month delay ix4‘ore the lelease of Virtual PC 7. 

Now that Virtual PC 7 has Ixen 
out for over a year, it’s fair to 
characterize it as a pretty awesome 
combination of emulator and viitual 
tiiachine, widi a long track recoid 
going back to 1998, and sncce,sses far 
Ixyond diat of most mortal software. 
And you’d think, with Apple switching 
to Intel prcx:eStSors, that Virtual PC 
iiiiglit have linally mn its course as a stilution, and may new find 
itself an end-of-life software product. But, quite the contrary is true. 
Virtual PC, iiec'anse of its mindshure and incredible ixdish as a 
prt)gram, is poised lo Ixcome the premier Windows-on-Mac: OS X 
solution. Even its familiar brand name is comforting to the end 



Figure 11, Virtual PC 
Icon. 


user Installing Virtual PC is a snap, as it conies with a license for 
Windows XP Professional, all set up and ready to go. As far as 
performant:e gotts, you couldn't ask for anything more from a big 
endian to little endian emulator. It even has touches like a 
Windows ^Start” menu that sirs in the Dock. 



Jnstalling Virtual PC is a snap, simply insert Install disk one, 
start the in.stallen iasert install disk Iwo, and follow^ Uie prompts. 
As a matter of fact, it's t(uickcT to install Windows XP 
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Professional untler ViiTLial PC than it is on most real PCs, 
Peffonmnce is a bit iieavy/' due to the emulation, but highly 
acecpiablc on my dual G5 2.0 gh:^ with 2 gigs (tf RAM, as long 
as I Slick to f)rcKlucttvity applications, and not games or anything 
involving sound or video. However, when sound does emanate 
from Virtual PC, it comes out in lull synihesi?:ed stereophonic 
glory, not some ratty 84jit distorted grtKin other eiiiulatoi^ have 
been known to make. Likewise, everything simply works as 
expected, from the virtual hard disks that grow when they nee<l 
more sf)ace to the virtual access to the file system on liie host 
Mac itself IPs impossible to find any rough edges on Viitual PC. 



Figure 15. Virtual PC on Mac OS X (PPC). 

Although Microsoft has lost the race to market to die open- 
source Q and i^aralltds (reiid on), VPC for Intel Mats may be 
woith waiting for, as it’ll have a polish and finisfi odier solutions 
might not, not to mention the stellar reputation and support 
system of the world’s largest software company fiehind it. One 
look at the Virtual PC for Mac device compatibility eliail at 
Micrasoft Mactopia: <http://www.micrQSQft.CQm/mac > ^ and it’s easy 
t,o see wfiy VT^C is worth waiting for. Anyone who says Microsoft 
has “lost the Mac emulation race”, hasn’t seen tiiis. We’ll all txi* the 
wimiers for the extra competition, no matter what liap[xms. 
Microsoft already has its popular Virtual PC for Winclows product, 
wliich could lx: fxMcd to run on Mac OS X for Intel. One the 
Ollier hand, it might l>e easier for Microsoft to port Virtual PC for 
PowerPC to Mac OS X for Intel, and simply drop the emulation 
eomponenl, keeping the viitiial machine. Currently, Vimial PC for 
Macintosh simply won't run on tlie new Intel Mac liardware, 

Windows VM for Free? 

Caveat Emptor. 

Well, possibilities liecome realities, and now Tm happy to I'epoft 
tliat three fonner 0|Xjn-Soya:e emulation profc^is now support Mac 
OS X for Intel natively. Why ‘'foniier'’ emulation projects? Bectuse in 
the case of each one, the need for instmction-ievel endian eiiiuLation 


lias Iieen alleviated by die compUation on and for the new Intel Macs. 
However, ntx all "fiee” Open-Source emulation solutions aie created 
ecjual, and in one tase, it's quite dear that a commercial variant Ls not 
a whit lx.‘lttT diao its fret' counterpart. 

First, Q; 

The Q < littp://www.kbero.ch/q > project adds a nice GUI and 
Assistant to the QEMU < http://fabrice.bellard.free.fr/q > emulator 
Pve lieeii using for the past two and a lialf years. Q is alxiut as 
dose to Virtual PC as I’ve seen, an<l for an open-source pniject, 
my hat is off to the developers. Perfonnance is also excellent. 
'I’heyVe rlone away wath the need for the tun/tap kernel 
extensions diat older versions of QEMU required, so that the 
networking just works, with no further fuss. 

0 O O Q Control CD 





Figure 14. Q VM Control 


Installing Windows XP Pn)fesstonal on Q simply won’t work 
at tlie time of writing this article, Ixxrause of some incompadljlc 
interactions between the installer and the emulator. For now, you 
have to Install Windows XP Professional and Servicx: Pack 2 on a 
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HCC running Q (yes, it mns on PPG hardware loo, just slower), 
and move die VM (in the QEMU folder in “/Documents) over to 
an Intel Much and llien yoifre in business. 



Figure t5. Q VM Settings. 

As it stands m>w, Q C3n Intel Maes is highly useahle^ and 
much faster than VPC on a fast G5. li even allows acce.ss to 
the Mac’s files systeTTi when running, something that Parailel.s 
(see below) doesn’t yet support, ftoweven it’s quite clear 
from running Windows XP with Boot Camp that Q (and 
QEMU) does eat up a lot of processor cycles, doesn't 
niulritask well, and doesn't have graphics acceleration 
(meaning no widescreen modes), and no sound. However. 
iPs come so far in the last year and a half, I wouldn't be 
surprised if Q didn't become a standard solution for many 
ptjwer users, and of course for the occasional use of a 
Windows accounting program or Access 2003, iPs impossible 
to beat Q’s price. 

Second, Parallels: 

A newcomer to the Mac OS X (and Linux, and Windows) 
VM .scene is Parallels workstation. As far as 1 kn()W, l^arallels 
is strictly a Virtual Machine, and includes no emulator. 
However, even in its current public beta form, it’s obvious 
that Parallels i.s already a highly mature product, and a 
serious contender for the VM title. 

coparallels 

Figure 16. Parallels Workstation Logo. 


Working with Parallels workstation yielded some 
pleasant and not-so-p leas ant surprises. First, Windows XP 
Professional booted np normally, but failed to read several 
critical files during the in.siallalion process. I found that 
disabling the hardware acceleration during the installation 
process, allowed the installation to proceed and finish. Also 
annoying was Parallels' inability Xo recognize an optical disk 
inserted after the VM was booted, or release that disk until 
the VM was shut down. Also, Parallels currently ha.s no 
method for sharing files with its host OS, something that 
needs to be resolved sooner rather than later. Also, the 
interface for configuring the Parallels virtual machine is 
rather iin-Mac-like, compared to Virtual PC and even Q. IL 
al.so contacts two kexts (kernel extension.s), and did cause a 
kernel panic once when switching video modes. 



Figure 17. Parallels VM Configuratioiip 

On the plus side, Parallels is f'a.sf, very^ fast, ll takes 
advanLage of hardware acceiemtiem for virtualization technology 
built into some Core f>uo ]ir(x:es.sors (supposedly the iMac and 
MacBook this capability while ilie Mac Mini docs not). The 
graphic acceleration is aLst> much I Kite r, supporting widescreen 
inodes that match the MacBuok Pro and the iMac, I'he price 
($50) is also right, ihough l^arallels seems very much like a Beta 
righi now. Ht)wever, if the developers can perfect Parallels, Fd 
imagine they could easily charge $100 per seat. By the way, 
don’t try asing the l^oot Camp vkleo drivers with Parallels 
(.someone has already tried that, and well, it hosed their VM), 
and it's probably not a good idea to try lx>oting Parallels off of 
the Boot (Jamp partition—yet. 

Tliird, Darwine; 

In my January Maclech column, 1 flagged DapAine 
<hrtp:// darwine.opendarwin.org> as the project to watch. 
Well, in between Mac World and this writing, the Darwine 
project released its first build w'ith native i386 support for Mac 
OS X. Currently, Darwine is too rough fPd say Alpha c|uality 
at best) for production use. However, it’s easy to see the 
promise of Darwine—applications launch instantly and 
respond more qiiicldy than in any VM. However, to get 
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Complete Sourte Control 

* of softiciii^ ^eveiopnumi 

and Defett Management 

for Mat OS X 



Effective source code control and defect tracking require powerful, 
flexible, and easy-to-use tools—Surround SCM and TestTrack Pro 


• Complete source code control with private 
workspaces, automatic merging, role-based 
security, and more 

• Comprehensive defect management track 
bug reports and change requests, define workflow, 
customize fields 

• Newi Full Unicode support maintains international 
characters ocross various languages, ensuring 

' data is not lost or misinterpreted 


• Advanced branching simplifies managing multiple 
versions of your products 

• Fast and secure remote access to your source 
files and defects -- work from anywhere 

• Scalable and reliable cross-platform, client/server 
solutions support Mac OS X, Windows, Unux, and Solaris 

• Exchange data using XML and ODBC, extend and 
automate with SOAP support 

• Licenses priced to fit your budget 


Seapine Software Product Lifecycle Management 
Award winning, easy-to-use software development tools 


Surround SCM 





TestTrack 

PRO 

oD iiioiliict nimes lisled Mn me teglstued Indemtb of M nspeclto owmB. All tights lesened 


Download Surround SCM 
and TestTrack Pro at 
www.seapinexom/ mac 
or call J-888 683-6456 
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Figure 18. Parallels, Windows XP Profcssioiial, and Picasa. 


Danvine installed properly, requires a lot of eornmanddiue 
tweaking (and crashes a lot), so I m going to hold off on 
covering it in depth until it sLahilizes, pn>l>ahly in three nr four 
months at a minimi) in. k'or now, here's a screenshot to 
tantalize you; 


loves open-source and the quality 
and security of Mac OS X on Apple 
hardware may realize that deploying 
XScrvc G5s would save his 
company a bundle in annual CAL 
payments j but cannot even begin to 
consider putting a Mac OS X 
computer in his employee's cubicles 
until a critical database front end, 
created in some Windows-specific 
IDE like Powerhuildcr will run 
under Mac OS X. 

Well, we're getting closer and closer 
to that reality. Most Mac Consultants and 
Admins that I know, are currently 
running some form of Windows 
compatibility solution on their 
MacHooks, iMacs or Minis with Intel 
processors^ wiiere just a year or two ago 
they might have echoed Apple's party 
line of “we don’t do Windows." With 
Apple’.s assertion that it "wouldn't do anything to anything to 
pretfenl people from using Windows” on Intel Macs after the 
transition announcemeni at WWDC last June, it’s telling 
that Root Camp was released so soon after the new Mac 
hardware. It can'i Ik: t't>incidental. The next generation of 
Xserves, and ilie availability of VMware ESX server will tell 
another story. Many people realize that the liattle to displace 
Microsoft solutions from ihe Enterprise, Consumer and 
Education markets cannot necessarily begin with marketing 
the advantage of Mac OS X over Microsoft Windows, but the 
advantages (and now Hexihiliiy) of owning a Macintosh 
computer. Apple’s not going after Microsoft's software 
business, but the hardware businesses of Dell, HP and IBM. 
The me.ssage is crystal clear: “One operating system isn't 
good enough anymore. One computer or server is." 


Figure 19. Microsoft Excel 2000 Running Under Darwine. 

So What Does This Mean for the 
Big Picture? 

In my January MacTech column I wrote: 

And Apple knows where Microsoft’s bread is buttered 
as well. A company with an open-minded CTO who 


Till 


About The Author 

Ikan Shavit is an AGA (Apple QrtiHeJ Sfstm 
Admimsfrator) who loves to use a Muc but hates 
poying for software. So eodi mondi he's on the hunt 
far the best Open-Source and freeware solutions for 
OS X, Besides surHng for hours^ foBowing the scent 
of great source code, he's a partner at fUOSf Traiiung 
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THINKING DIFFERENTLY. 

We can help. 
Don’t let your goose 

GET COOKED...LOOK TO US 
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OF YOUR Windows network, 
Exchange & Outlook 
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As ihc nL4w(»rking infnisinjraire guy^ I cxTcasionally have 
the need lo nixlatc hardware' or backup settings using the 
'rriT protcx^ol. 'Tweaking IMP in Panilier required ediiing a 
file in /etc/xineLdal/ ihat no longer exists in Tiger since xinetd 
has been deprecated in favor of latmchd. No worries, 
however, because you can make TTTP work in Tiger. li*s just 
tiiat the steps to gel there are a bit different, h reqiiires use of 
tile Tenninak i>ui youTe gexxJ enough, yoiiVe smart enough, 
and... well just leave it at ihau 

Tiger starts the 11'IP service ba.sed on sellings specified in 
the file /System/Llbrsry/LaunchDaemons/tftp* plist. 
That file contains the command to start the daemon and the 
optional switches a.sscxlaied with it* By default, the only switch 
in the plist file Ls i /private/tftpboot, which is 
.sejxirated out into two individual program arguments, but Ls 
logically a single option. According to ilie man page for rfiptl, 
the -i ofiiion means “Fnable insecure mode, no ic'uliiallr. In aJJ 
honesty, Tni not sure' wiial that means precisely, but it sounds 
like no filesystem path is as.signed to where' 'TMl^ can read and 
write files. We ran fix that. 

The first tiling lo do is make a iiackiip copy of the original 
tftp.plist file Ix^aujse if bad things hapjxn, we want the ability 
to Stan over clean. In the 'rerminak copy it witli this line: 

Gudo cp /Syateni/Library/LaxinchDaemons/tftp,piiJ3t 
“/Deektop 

Let the editing Ixgln! 

sudo nano /Systom/Llbrary/LaimchDaemons/tftp,plist 

Find tliis line: 

<string>'i</strlng> 

and replace d with -s. 

Find this line: 

<string>/private/tftpboot</ati:lng> 
and replace it with 

<striiig>/path/where/you/want/files/saved</striug> 


f 

j 


Tweak 

Tiger’s 

TFTP 


By Aaron Adams 


(/Users/you rnatne/Public might lie a g(K)d choice.) 
Press conlrol-x lo exit and save the plist file. 

Stan up the IITP server: 

suck) service tftp start 

[f you’re using Mat' OS X’s built-in firewall, be sure to open 
UDP port 69. 

'PFIT is purpasely a dumb protocok It retjuires no 
authentication, so it can't create files and can only write to fifes 
that are j^ublicly writable. So ixfore any data can he saved via 
il'ip to a file, that file has to l>e created and tiiade publicly 
writabie at the liK^i! machine by the user. 

To cretiie a file: 

touch /path/to/file,name 

And tfien to make it pubiicly writable: 
chmod 777 /path/to/file.name 

After a liaRl day of TFH^ing, the service can l>e stopped 

with: 

sudo service tftp stop 


_ 

About The Author 

Aaron Adams is a li/lai lonstdtmit and network wh^tfdng boy located in Dayton^ 
Ohio. You may also remember him from Apple's "Switch" campaign a kwyem 
ago. You can e-mail him at aaron@aar<m^ams.neh 
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Windows XP on a Mac? 
Maybe pigs can fly! 



Apple 

Boot Camp 


Public Beta 


First Look 


Apple Boot Camp Public Beta 
First Look eBook can help 
your Mac Fly too! 

You will learn how to: 

• Get Boot Camp up and running on 
your Intel-based Mac 



www.peachpit.com 


Get all the info about Boot Camp, first 


All for only $6.99, simply visit 

www.peachpit.com/bootcamp 

to download your copy today! 


• Avoid Windows viruses and malware 

• Configure your Windows system 

• Share data with your Mac partition 

• Back up your Windows system 

• Run a virtual copy of Windows 
within the Mac OS 

• Much, much more... 
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ATEN’S MasterView Max 
(CS1758) KVM Switch 

The Differences in KVMs 

M'JcTLxrh rnovetl offices hst year, we woe kxjkin^ for 
ways to consoliclaie tiie nuni]x:r of serveni that we kid, as well as 
iJie amoiini of electricity teing used in the -setup. One of the easiest 
ways to do tiiis, Ls a KVM .. * a keyboatxl/videtymoiiitor switch. 

'lliere are a wide variety of vendors out their that make 
KVMs, WeVe found tkii there are a few reasons to choose one 
vendor over another: speed, quality, and features. 

Speed may seem like an odd thing to apply to KVMs, but if 
you are the impatient type, you want a KVM that is responsive, 
fliat's just one of the different'es between the ciieap KVMs that 
you may see, and a professional grade KVM. 

Since we w^anted to !iavc the ability to have non-Macs m 
our server room, we wanted to make sure tlial we could handle 
not only a USD interface, but also PS/2 for keylx^arcLs, etc,.. For 
this reason, we selecled the ATEN prfxlua, A'PEN does a great 
pi) of supporting the multiple interfaces thnmgli their cables. 
Tliey all coniiccT the same way to the back of tlie KVM, bin the 
other end of the cable is a USD or PS/2 connector as appropriate. 

One of the other nice features of the Al’KN prexiua is the 
ability to do on-seamen programming, so that you can identify the 
macliine you are working with. For example, if you press switch 
3, you want to know tliat, that is your "FileMaker Server", and as 


a result, you am have that display on screen. Yt>u'l! see more 
about On ScTeen Display Ixrlow. 

Tliere are other features like auU>st:ans, where you can have 
die KVM go from one machine to die next on a lime intervaL ITie 
ATEN produces do this, and other features very well. 

Specifics 

Eight-port MaslerView Max (CS1758), is a multipbtform 
KVM (Keyboard, Video, Mouse) swiu:h that enables control and 
access of up to eight cximputers from a single USB keyboard, 



USB mouse, and monitor txinsole. MasterView Max allows 
system actromistrators to do away with expenses and efforts 
involved with redundant hardware, providing them with the 
option of configuring up to 63 additiona CS175H.S, in a three- 
level arrangement, to control up to 512 computers from a single 
con.sole. The multi-platform supiK>n, facilitates control of Macs, 
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Whips 1 Plug n' Plays 
Base Station 


Introducing 

The Bird Killer 



Works for 
all models 
& speeds 


Transceivers 

Base Station | Mac Mini 
Power Mac 


Handles 

PowerBook | iBook 
TiBook 




Signal. Strong signal. That's what you'll get 
from this inventive new wi-fi extending product from 
QuickerTek. The Bird Killer attaches to the outside 
of any iBook or Powerbook — no internal tinkering 
needed! To learn more about this, and other Mac- 
friendly inventions, visit www.quickertek.com 
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With shrinking backup, recovery and archive windows, most IT (Professionals protect their data after normal 
business hours and on weekends - the times when you would rather not sit around watching a tape library. 
Our PX500 Series redefines value in rackmount tape automation with enterprise-class features, high density 
and market-leading investment protection. And our superior performance, reliability and support allow you 
to have a normal life ^ with vacations. To find out how Quantum's got you covered with our new PX500 Series, 
call 866-827-1500 or visit us at www.quaritumxom, ®LT 
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PCs, Sun Solaris systems, or Linux-based systems, by a single 
KVM switch, MasterView Max extends multi-platlonTi support by 
supporting the special keys on btith Mac and Sun keyboarcls. 


Support C0fTipui«fS ttiai aro opuipped viilh audio 
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Console 


Autt>Scan complLint keystrokes, and mouse clicks can be input* 
User must exit Auto Scan mode in order to regain normal control 
of the console. 



Ma.sterView Max provides three ways to access computers 
connected with it: 



1) Push button port selection switches I<x:ated tin front panel of 
the unit. 

2) Entering keylxxtrd Hotkey combinations. 

3) Selecting from menus provided by the OSD. 


MasterView^ Max also features Multimedia keyboard support 
(volume iip/down, mute, and pulse), and audio that allows users 
to enjoy music while working, A single microplitme ran lx: used 
to provide input to all computers, and a single set of speakers 
l>e used to listen to audio output nf each computer, 
MasterView Max features ATEN VSE technology, which 
provides video nesolulion of up to 2048 x 1336, Tile built-in 
AutoScan mode lets users monitor ever)' attached computer at 
regular inteivals of time. While AutoScan nuxle is active, 
ijrdinary keyixiard and mouse functions are susiiended - only 


Hotkey port control function allows control and 
configumtion of switch from the keylioarcl All hotkey operations 
lx*gin by invoking Hotkey Mode, An akcmaie set of Hotkey 
InvcKation keys is provided, in case the default set confLicis with 
programs running on the c jimputers. 

On Screen Display (OSD) functions, allow assigning of a 
unic]tte name to each cotnputer and accessing it via a menu- 
driven interface. OSD can also be used to rapidly switch to any 
port; scan selected fKirls only, designate a port as a Quick View 
Port, create or edit a pon name, or make OSD .setting 




The #1 Open Source Database Management Tool 
in Town — Navicat for MySQL & PostgreSQL 


Navicat is the industry leading GUI Client for the most popular open source 
databases. The Cross Platform capability and Ease of Use of Navicat give you the 
flexibility and convenience to manage and develop your database. Navicat allows 
database developers/ administrators to be more productive by providing an 
intuitive graphical user interface to MySQL and PostgreSQL, 

With Navicat, you can use a single, Industry's best-selling tool for both develop¬ 
ment and database object management on: Windows, Mac OS X and Linux. 
Managing multiple databases on your local/ remote server is easier than ever! 

Navicat Migration Tool lets you import MS Access, Excel and other most popular 
file formats to the database. Other utilitarian tools such as Data Transfer, Data 
Synchronization* Backup and Report will empower you to work more efficiently. 

With Navicat Batch Job Scheduling feature, you can sit back and let Navicat do the 
rest for you! 

Find out more, and join our 1,100,000+ users at: www. navi cat com. 
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Get your .COM 
or any other 
domain name 
here! 


FREE with every domaini 


Starter Web Page 
Getting Started Guide 
Complete Email 
Change of Registration 
Parked Page w/ Domain 
Domain Name Locking 
Status Alert 
Total DNS Control 


Just visit 

www.mactechdomains.com 

to register for your domain today! 


when a non-domain name product 
is purchaseib. Limitations apply. 


adjustments, OSD incorporate,s a two-level (Admin istrator/U.ser) 
authorization system. Before the OSD Main Screen comes up. a 
dialog box appears that asks users to provide Username and 
Password. If tlie Password Function ha,s tx'en .set, the user must 
provide them in carder to access the OSD Main Screen. 

Physical Case 

MiisterView Max is designed for botli desktop and raek 
mounting, and it comes with lU, 19 - inch rack-niounta!)le 
casing and status-monitoring port IHDs. H orange LEDs indicate 
tliai the computer attached to the corresponding port is online^ 
whereas 8 green LEDs indicate that the computer attached to 
the corresponding port, is the (.>ne that has the switch focus. A 
separate power LED, lights up to indicate that switch is 
receiving power. 

MasterView Max employs USB keyboard and mouse for the 
{::onsole, hut the dtial interface support allows users to connect 
both PS/2 and USB computers, on tile ,sanie switch, wiili liie 
option of connecting the switch to compitter with PS/2 
connectors^ or USB connectors, depending on the cable used to 
link the switch to the computers. Dual interface suppem is 
available for PC comparible systems only. MasterView M^ix is 
compatible witli Mac OS 8/1 or higher, Windows 98SE / ME / 
2000 / XP, and Solaris. 

Setting up MasterView Max Is easy, as it requires plugging 
cables into their appropriate ports, with no software to be 
configured and no installation routines to he executed. 
MasterView Max is hot pluggable and it detects device change, 
allowing adding or removing computers for iminrenance, without 
powering down the switch. MasterVkfw Max is firmware 
Lipgratleahle through flash ROM, and it supports complete 
keylK)ard emulation for error-free bcx>tiiig. Firmware upgrade is 
achieved by using a Windows-based Eirmware Upgrade Utility 
(FWl lpgrade.exe). We have not seen a need yet to do this, so 
not liaving Mac support here was not a big Issue. 

MasterView Max sup[)ons CPU Lxmnectors including 8 SPDB15 
Female for keylx>ard, mouse, and video, and 8 mic:rT>phQne and 
sterex) pons for audio. MasterView Max has operating tempeiuture 
mnge of 0 to 50 degrees C, operating humidity lange of 0 to 80 
percent 1(1 i, storage teiii[x;rature range of minus 20 to 60 degrees C, 
md power rating of 1X1 5V, 3 4W, 2.6A. 

MasterView^ Max package comprises of 1 8 -port KVM 
switch, 1 power ada[>ter, 1 rack mouni kit, 1 firmware upgrade 
cable (RJ-11 socket), user manual, and quick start guide. 

For more information visit: 

http://www,aten-usa.com/ 

Current Retail Price: 

$499.95 
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miniStack' V2 


More Speed... More Storage... More Ports... 


Own the Future today! 

macsales.com/storage 

The NewerTech miniStack™ V2 now 
with both rear and side FireWire 
and USB Hub ports. 

Audio/Video, Backup, Bootable 
Data Storage, Music, Graphics, 
Performance RAID, & Morel 

Storage Capacities from 80GB to 
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Check out our full line of external storage 
solutions plus much more at macsafes.com 
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APPLESCRIPT ESSENTIALS • by geniamin S. Waldie 



An Introduction 
TO Scripting Fetoi 

or the past several months, we have discuSvSed ways to store 
and access data from AppleScript. We have talked about 
® script properties, property list files, scriptable database 
applications, and more. In this month’s column, I’d like to switch 
gears, and talk about a great application that I have been scripting 
quite a lot lately. That application is Fetch. 


Fetch is a pt>pular FTP/SFTF client for the Macintosh. 
U is a commercial appliaition, and a dein(3nstrdlit)n 
version is available for download from the l etch 
Softworks wcl)site at < http://vvvw.fetchsoftworks. COriri >. If 
you do not own a license for Fetcli, then I encourage you 
to download a demonstration version, so that you may 
follow along wilh the various example scTipts throughout 
this month's column. 



Figure K Fetch's WelE-Known Icon 


All of tile example code that we will discuss was 
written and tested widt Fetch version 5.1b2. As wlien 
scripting any applic^ation, if you are using an older or 
newer versitjn tif Fetch, then you may notice some 
differences in tJte AppleScript terminology. If tliis (x:curs, 
please refer to Fetch’s AppleScript dictionary for guidance 
in deteriTiining llie proper syntax to use. 

Connecting to a Server 

"Hie first thing that we are going to discuss, is the 
prex'ess of connecting to a remote server. For my testing, 1 


enabled incoming FIV access in the Sharing system preference 
t>n anotlier Mat: OS X computer, on my local network. However, 
1 could liave jusi as easily chtxscn to ac:t:ess a remote server, such 
as the one ho.sting my website, tjr one of a client. For your 
testing, if ytiu have a second machine running Mac OS X, then 
you can enal>le incoming FTP access (you'll probably w-ant to 
easure that your network is secua*, or enable a firewall prior to 
doing thb} for testing. Otherwise, you will need to find a server 
that you can access amiofely via FIV or SFI*P. 

Making a new server ct>nneaion in FeLch, is done by 
creating a new window, called a transfer window. See figure 2, 



Figure 2. A Transfer Window Connection 
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Creuting a tninsfer window is don^ wilh llie use oF the 
make command, as clcinonstratecl in the example code below. 
Yoli will want to replace my example IP address, username, 
password, and initial directory with ones that are relevant to the 
server to which you arc attempting to connect. 

set tbeServerAddress to "10.0,1.3” 

set theUi^erNaine to "myUserKaific” 

set thePassvord to "myPassword" 

set theDirectory to "Doc-unients/FTP Hain/* 

tell application "Fetch” 

itir3ko new transfer window at beginning with properties 
[ host name: thoSe r ver Add re ss, use rnaige : theUse rUame, 
password:LhePaesword. InLtial folderitheDlrartory) 
end tell 

transfer window id I2t)66340& of application “Fetch" 

As you can sec from the code above, the result of 
making a new^ transfer window is a reference to the newly 
created window. Notice tliai tlic window is referenced by its 
TD. As you navigate to difrcreni folders on the remote server, 
the transfer window's name will change, 'rherefore, to refer 
to the newly created transfer window again later in your 
code, you may want to capture this result in a variable. Tor 
example: 

tell application "Fateh" 

set theTransferWindow to make new transfer window at 
beginning with properties [hostname:theServerAddreas. 
iisernEirae: theUaerWame. pa'^Kword; 1 hePa.^sword . Ini tial 
folder;iheDireciory1 
end tell 


When a tninsfer window is made, its default authentication 
type is FTI^. I lowever, you may explicidy specify that a different 
type of authentication be used, such as Shi li This can be done 
f)y specifying a value for the transfcr window's 
authentication property, when the traasfer window is 
created, as the following code demon.strates. 

tell application "Fetch” 

make new transfer window at beginning with properties 
[hostname:tbeServerAddress. username:theUserNarae. 
passworditheFasaword. initial folder:theDirectory, 
auTheotScation:SFTP \ 
end Lell 

As previously meniioned, one way to refer lo a transfer 
window in ifie future is to do so by setting a variable to the 
result when making a transfei- w^mdow'. Ihis variable would 
include a reference to tlie transfer window using a unkiue ID. If 
you are working with an existing transfer window, you can find 
out its unique ID with the use of the following code: 

tell application "Fetch” 

Id of front transfer window 
(>nd fell 
-> 120663408 

Once yr>u have a window’s ID, you can refer to it later by 

that ID, For example: 
tell transfer window id 96356736 
- Add Code Here 
end tell 
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You rniiy also fiave ihc need lo retrieve the name of a 
transfer window. However, as mentioned before, the name of 
the transfer w'inciow will change if you open a remote folder. 

tell application "Fetch" 
name of transfer window 1 
end tell 

-> ‘‘10.(1 A A - FTP Main** 

You can also refer to a transfer window by its index, or 
front to back order. For example, tlie following code would 
target the fronimost tran.sfer window, which has an index of h 

tell transfer window 1 
- Add Code Here 
end tall 

Througlioul this column, all of my example ccxle will target 
a transfer window by its index. 


□pen tremote folder “Job 1000" 
end tell 
end tell 

Note that, after opening a folder, the name of the tran.sfer 
window will be changed to reflect the currently opened folder. 
An example of this can l:>e seen in figure 4. 
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Figure 4. An Opened Remote Folder 


Working with Remote Items (Part 1) 

Now that we have discussed connecting to a server, let's 
begin U> look at ways to irueract with the remote items on that 
server First, let’s tuni to remote folders* 

Suppose you want to create a remote folder on the sei-ver. 
First, you will probably warn to determine if the folder already 
exists. To do this, use the exists command* For example: 

tell ^ippllcation “Fetch" 
tell transfer window ] 

remote folder "Job ICOO" exists 
end tell 
end tell 
-> false 

if the remole folder did not exist, then you can cluK)se to 
create it. Like neating a server connection, you will tise the 
make t:ommand to create a folder. Hie following ex;imple code 
demonstrates the proper syntax for performing ihis task. Figure 
3 shows an example of a newly created remote folder. 

tell applicatloti "Fetch" 

make remote folder at transfer window 1 with properties 
ttiaJne:"Job 1000“] 
end tell 
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Figure y A Newly Created Remote Folder 


Now tliat you have a remote folder, yon may want to open 
it. To do tliis, use the open command, as demonstrated by die 
fcjllowing code. 

tell application "Fetch" 
tell transfer window 1 


Uploading 

We will return to interacting with remote items shortly. For 
now, we will discuss uploading items to the server* 

To upload an item to a remote directory, you will make u,se 
of Fetch's put into command, The following example code 
dememstrates the proper use of this terminology. First, it will 
prompt die u,ser to select a file* It will then upload that file to 
the currently Ojiened remote folder on die server. Figure 5 
shows an example of an uploaded item* 

set thePath to choose file with prompt "Please select an 
item to upload:" without invisibles 
tell application “Fetch" 
with tiJneout of 30Q second,=5 

put Into transfer window I Item thePath 
end tlmeoat 
end tell 



Figure 5. An Uploaded Item 

"ITte put into command’s only required paraineter is the 
item pammeter, which we have utilized in the previous code 
to indicate the path of die desired file lo lx; uploaded. The put 
into command also offers the ability to specify a numl:>er of 
oprional parameters , which can affect how the item is 
uploaded. For example, you might specify die resume 
parameter if you want lo resume a previous upload. Oi; you 
might specify the uniquename parameter, if you want Fetch to 
aulornalically assign a unkjue name Lo the item if an item with 
the same name that already exists. For a complete list of the 
pul into command's optional parameters, please refer to 
Fetch’s AppleScript dictionary. 
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Working with Remote Items (Part 2) 

Whether or not you have uploaded items ic> the server 
yourself, there will prolxii^ly be times when you will want, 
or need, to interact with remote items on a server. See 
figure 6. 



Figure 6. A Folder of Remote Items 

We have already discussed how^ to navigate folders 
on a server. Now^ let's talk about liow to get the 
contents of a folder. The Ibllowing example code will 
retrieve the names of every remote item in the currently 
opened folder. 

tell applicatitsn "Fetch’^ 
tell transfer window 1 

rtatne of every remote item 
end tell 
end tell 

—> I"Job Image l.png”. "Job Image 2,png”, "Job 
Image 3 . png'* I 

NO'rE: In the previous code, we referenced every 
remote item. A remote item can l>e either a 
file or a fielder on die server. 1b target one or the 
Gtlier si>ecifically, use either remote file or 
remote folder instead. 


You am also retrieve numerous properties of remote 
items on a server, such as die remote item's path, 
modific'ation date, permissions, and more, lire foilowdng 
example ccxle demt^nslraies liow to retrieve the size of a 
remote item, in Ijytes. 

tell £ipplication "'Fetch" 
tell transfer window 1 

size of remote item "Job Image t.png" 
end tell 
end tell 
-> b62A2 

As you work with remote items, you may also have 
the need to delete a remote item. Thi.s can l>e done by 
using the delete command For example: 

tell applloation **Fetch** 
tell transfer window 1 

delete temote item "Job Image 2.png" 
end tell 
end tell 


Downloading 

We have covered uploading items to a .server. 
Now, let's talk briefly about downloading items. To 
download an item, use the download command, and 
specify a folder mU> which the remote item .should be 
downloaded. For example: 

set theOntputFolder to path to desktop folder 
tell application "Fetch" 
tell transfer window 1 

download reiDOte Item "Job Image l.png" to 
theOutputFolder 
end tell 
end tell 

-> [file "Macintosh HD:Users:bwaldle:Desktop:Job 
Insage l.png"] 

As you can see ftxim Uie |>revious example code, the 
download command will result in a list of file references 
to the newly downloaded items. 

Miscellaneous Tasks 

When w^orking with a transfer window% whether 
upkxiding, downloading, or otherwise, you may want 
to determine the status of the server connection. This 
can be done by acce.Hsing die Iransfer window's 
status properly. For examjile: 

tell application "FetclC 
tail transfer window I 
status 
end tell 
end tell 
-> "Connected." 

The status properly will return the text of the 
current status of die fetch window^ as it appears 
vi.siially at the bottom of die window itseifi Other 
transfer window^ atiributes, which can often be useful 
when .scripting Fetch, are also accessible via 
properttes. Such auribiues include the elapsed 
transfer time, and the bytes transferred, of a current 
Iransfer 

Once you have completed your Feich scripting, you 
may want to have your script close clown the server 
connecdon. Tliis can be done by using the close 
command to close the transfer windtjw. For example: 

tell application ‘‘Fetch" 
eJnse transfer window 1 
end tell 

Recording and Next Steps 

Now that we have discussed various ways to 
interact with Fetch via Ai>pleScnpt, I should also 
mention that Fetch is one of those rare applications 
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that supports recording! That is, you can click the 
Record button in a Script Editor window, perform tasks 
manually in Fetch, and those tasks will he translated 
into AppleScript code, and written for you 
automatically in the Script Editor window. See figure 
7 for an example of a recorded Fetch script. 
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Figure 7, Recording Manual Fetch Activity 


You may be asking “Why didn’t he mention that 
Fetch was recordable in the first place?'' Well, one reason 


1 didn't mention tliis Ls because 1 wanted to sfiow how 
easy it is to begin scripting Fetch without recording. 
Another reason is that there are limitations to recording 
AppleScripJl code in any applicatitin. A recorded script 
does not include variables, if/dien statements, or repeat 
loops. Because of this, recorded scripts are typically not 
as efficient as scripts written from scratch. Recorded 
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Figure 8. Fetch Example Scripts 

scripl.s alst> perform tasks exactly as you recorded them, 
and do not have the ability to analyze situations and take 
different courses of action. However, recording is still a 
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^(K>d way lo gel .sLarted, and il can often be helpful in 
determining the propej- syntax for performing that certain 
task when yon just can't figure it out on your own, 
Furihemiore, you always liave ihe ability to go back and 
edit your recorded scripts, to make them more efficient, 
or to add logic to them. 

If you plan to Ix^gin .st ripLing Fetcii, another gtxxl place 
to start is to downlcxid die example scripts diat am availalile 
from the Fetch Softworks website at 
< http://fetch5Qftworks.com/downloads, html >. These example 
scripts will provide you widi unltxked, editable sample ccxJe 
for performing tasks such as connecting to serveiB, uploading 
items, and more. See figure 8, 

In Closing 

Althougii tins montlrs column fcx:used specifically on 
using Fetch as a scriptable FTP/SFTP client, please be 
aware that it is not your only choice, lliere are other 
applications and tools that are used by AppleScript 
developers for transferring files across networks. 

Transmit, available from Panic Software at 
< http://www.panic.CQm >, and Cyberduck, available at 
http://www.cyfaerduckxh are two oilier popular FTIVSFn^ 
clients for Macintosh, and are frecjuently utilized by 
scripters. URL Acce.ss Scripting, which is built into Mac 


OS X, can be used for performing uploads and 
downloads to remote servers. URL Access Scripting can 
l.:ie found in the System > library > ScriptingAddUions 
folder in Mac OS X. Many AppleScript developers also 
choose to utilize die power t)f UNIX for performing 
network file transfers. The do shell script 
AppleScript command in Mac OS X can be used in 
conjunction with UNIX Lo{>ls such as curl or ftp to 
perform such tasks. 

Until next time, keep scripting! 
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Storage Needs with a top rated Mercury^, Neptune^, or NewerTech^Storage 
Solution from OWC. 










Own the Future 


Latest Oxford Chipsets • Top Hitachi and Seagate Drives 
EMC Retrospect Backup Certified 
2 Year Warramy 


The ONLY 
Pocket-Sized 
Solution up 
to 160GB! 


www.MacSales.com/firewire 


5^^WC Mercury On-the-tSo Portable 
40Gfi to 160GB from 


owe Mercury Eliie-AL 
Pro up to 500GB OWC 
Mercury Elite-AL 800 Pro RAID 
80GB to 1TB{1000GB) from $119.99 


Photoshop User ,, 

erRftSb 


Neptune FireWire 80Gito 460GB 
solutions from 


See the full line of OWC FireWire solutions^ as well 
as solutions by LaCie, EZ Quest, SmartDisk, and 
Wiebetech online at macsiites.com/fIreWire 




NewerTech mmiStack"*V2 RreWire+US62 
Solutions with Integrated FireWire and USB2 
Hubs bring high performance storage and 
port convenience with solutions 80GB to 
500GB from $129.00 

/>y miniStack'" V2 


owe Mercury Elite 
Pro 'Classic' 80GB to 
400GB from $99.99 

lacmHgfdl 

Mac/kJdfct 


Macworld 
Magazine 
Decern bef aoOS 

lop Product 


Sohilioni inclyEteall caUes, EMC 

RctrospKt Bjdufp, Inlet4i HD 
Sprnl!&otui}4aff pr^ldtmjttHl with 
ff« bdiiiH wfWAff b jdM all rewlif 
10 plug awJpl#if touf rgwi*rW#£. 
Powcf Soak, iMdC iBboL or«Mic i«. 
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Mac Improvement 

iVifPoiver' Laptop Batteries 
/>> n e Lu e r* lefiTi na1 a y y i 



Network Adapters 

PNN®5 

Sonnet Presto 10/100/1000 Gtgabit Ethernet PCI $85.99 



Batteries that Run Longer and Last Longer! Built in the USA and built 
right for up to SS% more runtime vs, your original Apple stock batteryl 
PowerBook G4 Ti from $129.99 
PowerBook G4 AL 12/15/17" from $129.99 
iBook G3/G4 from $109.99 

Call or Visit macsales.com/NewerTech 


PRAM Batteries 

Is your Mac forgetting what time it is? OWC PRAM batteries startii'ng at $4.99 


Laptop Screen Protectors 

Protect your screenl There's an OWC Laptop 
Screen Protector (LSP) product for your Mac. 

PowerBookG4 17* $17,99; PowerBookG4 IS" $17.95 
PowerBook G3 15“ $14.99; iSook/PowerBookG4 12“ $13.95 
file OWC LSftjre predilontucglin^Milt teAtNi p^oteaf^i^that prc^ni ppteitiidlly 
pemianent marb wiikh mu KCurffomtHeiratRpad anrd ke^boiftl wtiileyour teplop KttoSfdL 



Wireless Mouse 

Logitech Cordless 'Click' Optical Mouse for USB 


$15.99 


The Latest Enhancements 


Rain Design i360“ 

A TurntdbFe for ycMjf iMac G5 t7“flnd $39.09 


Village Tronic VTBook 


Add anqriherCftr or Ftai Psrtel DispUiy lo yourPowerbook $244.99 


(Lugger IMac cases 

for lire GS or for Mac tivtot aod/Of up to 20" LG> Oh play 

S color combi mat lorn sTarting at 
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SuperDrive Your Mac From 
Only $52.99! 


Maximize your Mac 




Make Music, Movies & More! Add a Fast 
SuperDrive to your Mac to Burn CDs, 
DVDs, even 8.5GB Dual Layer DVDs. 


Day * _ ♦ 

Moncy-8a<k' 

on NewerTech ^ 

and owe brand a 

upgrad^^Jj^ “ 


Speed it up as high as G4/2.0GHz or 
Duai hSCHz! OWG 


»: . 

Mot sure wha( upgrade is best 
for your computer? 

Visit: 

ma c sa les .CO m/MyO WC 

A custom shoppingeiiperience to make 
^rour Mac s baitvr Mh . 


i®NN®r 

Jitfir fitr 

tMJ E T'* t ei-T I r sijlu gy 1 


owe Stocks the fuff line of G3 & G4 Processor 
upgrades by these leading manufacturers: 

G4 Single Upgrades from $159.00; G4/1.6CHz only $239.00 
G4 Dual/1.6GHz from $449.00; Dual 1.8GHz from $595.00 

G4 Upgrades for PowerMac G3s, PowerMac G4s. Cube G4, Power Book G3s - 
Even Legacy PowerMac 7200-9600 Models! 


_macHOMi 




Give us a call or check out our 
website. Our compatibility 
guide will show |ust what 
options are right to make your 
Power Mac, Powerfiook, iMsc, 
etc a Faster Mac today! 

Call 800.275.4S76 
Visit macsales.com/faster 


Upgrade Your Memory & Save 


Make your cofnpmeriauer hr less with Otim World Compumg- MetooryH the iooit 
in&ipensive way W maximiire your Aifidc. from min to 
the Max - OWC hiM the right Miemo/y for yout Afiple, 

For NEW 2006 MacBook Pro, 
iMac, & Mac mini Intel models: 

PCSEOO DDR2 667MHz 200 Pin 
St2MB Modules only SS9.99 
I.OGB Modules onty $119.99 
2,0GB Set only $239.00 


For PowerBook 12/15/17; 
iBook G3/G4s: 

512MB Modules from $49.00 
1GB Modules from $115.99 
2GB Sets from $229.00 
Lifetime Advance Replacement Warranty. 


For PowerMac G5 and 
( Mac G5 Models: 

S12MB DIMM from $42.99 
1.0GB DIMM horn SE7.99 
1,0GB Pair(5l2K2] from $83,99 
2,0GB Pair (120x2) from $175.00 
2.0GB DIMM from $239.00 
4,0G6 Pair (2GBx2) from $459.00 


Hard Drives 

Bulk up your computer by giving it higher 
capacity to perform for your needs. 

Hard Drive Controllers 

Hard Disk Corrtroller Cards 
ACARD 

Acard 2-Charmel PQ SATA S59.99 



For PowerMac G4,tMac G4, 
eMac 04, Mac mini: 

25aMB from $25.00 
512MB from $49,00 
1GB from $89.99 


Serial ATA 4-Channel Kl-M S79.95 

m*\ 

Tempo ATA & SATA Mat PCI Controllers 
Tempo Trio FireWireAJSB27ATA’l33 all In 
onePaSl49.*0 

firmTek 

^'Channel SATA Controllers 
from $119.95 

SATA Internal Mounting System 

nm 

Sonnet G5 Jive, add 3 SATA HDs to 
PcFwerMat G5 $95.00 


Internal Hard Drives 

For iMaci. eMacs & Power Macs 

3.5“ Plug ft Play 40GB to SOOGB from $47.99 

250GB $ub^V4tue $9»,0i$. 

For RowerOouks, iBooks ft Mac mini 

2 , 5 " 40G8 to 1 eUGB from $77.99 

lOgGB 72CKIBPM Not«@opk Perforfnance $219.99 

SATA Enclosures 

Oiid; : 

<m: Mercury Elite SATA RAID Solutions PerfectW 
Mass Storage or RAID. Cables Included. 1 Year OWC 
Warranty, Starting From $79,95 

FirmTek 

Dual-Bay Hot Swap EKternal Serial ATA Enclosure with 
SATA PD Controller Card $257,99 


Sonnet Fusion 4 Bay SATA KH $549.00 

Not sure what your Mac takes? 

Buy with II or use [.inline? guides., 

ma csal es .com/h ard drive s 


Software 



Apple OS X ‘Tiger' $99.00 

full retaii boxversfou 
OS X 10.2.10,3 from $17.99 

PostFaao Ms 


^^TstFaao 


fliePii« 

macMles,corn7osx 


Apple iLife ^06 
Make the most out of 
your digital Itfe. Share 
the magic of your 
f everyday with 
/ ILifemOnly 
'06 $79,00 
$79.00 ^ 


iPod Replacement Batteries 


/>> netuer-tieiztirioloyiii 



iPod Replacement Battery Kits i 

Easy to Jnstali Tools Included + Online Installation 
Videos, Get up to 78% more capacity ^ 20+ Hours Runtime! 


\ 


NuPower- 


iPod Batteries for nearly every Apple iPod 
Starting from $14.99 




Afot mmfortable op^nir^gyouriPodf 
For $39 + the cost of the batteiy, OWC installs it for you - (Pod 
shipping Box and FedEx Overnight covered to and from! 
macsales.coiii/IPodInstall 

owes ful! !ine of iPod Batteries, Accessories, and 
more online atmQcsales.com/iPad 


♦v^T* 

Pay less. Get more. Surf fasterl 


Mac-Only '“"“V 
I Internet ^ J r*'™""'! 

High-Speed Nationwide 
Dial-up and DSL Services 
Toll-Free Tech Support & 
More from Mac Experts 

Visit FasterMac.net or call tolf free 
800-869-91S2 to learn more or to 
sign up. 
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Moteturn wfllhc««ptfd withwir Heinnafrchinfllle UrthArltMlinniiiilier. 
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□Work Longer? DWork Harder? 


How to Stop 

Racing the Clock. 


Energize Your Mac! 


We know your day keeps getting longer and longer. With every release of software, your Mac is 
bogged down even more. With every click, there's a pause. You find yourself working longer, working harder. 
A faster Mac means that you can work faster, not harder - be more productive! 


Let the original Mac Performance Shop help. Daystar has been creating Mac speed for over 16 years. 
Whether your bottleneck is storage, connectivity or just raw CPU speed, we deliver the performance you 
need, where you need it. 



CPU Upgrades for Raw Speed. We upgrade any Power Macintosh, 
any IMac Flat Panel, any PowerBook G3 and some PowerBook G4s. 

Fast and Large Storage for Real-Time Video. Our TURBOS/4L4 

solutions can make your drives perform like RAM. Projects open in a 
flash and edit in real-time. 

Extreme Wireless. Wireless is great, unless you're getting stow 
transfers. Even Airport Extreme's are slow when the signal is weak. 
Daystar can boost your signals and energize your wireless network. 

But, if You Really need a G5? Daystar is the only Mac Performance 
Manufacturer that is also an Apple Authorized Reseller. Not only can 
you trade-in your system for the latest and greatest... but the Daystar 
Pro's can upgrade it for maximum performance! 

Call 877-439-8646 and beat the clock. 

Authorized Reseller 


T^ Davstar 

p • ■W%VtV t £ C H N 0 L O G y 


Daystar Technology - Your Macintosh Performance Shop 

5018 Bristol Industrial Way, #202, Buford, GA 30518 USA 
Toll Free: 877-439-8646 or 770-614-5400 


Daystar-Tech.com 


Daystar-Forum.com 


Daystar-Store.com 
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